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ABSTRACT OF THE DISSERTATION
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ENVIRONMENT FACTORS ON CHILDHOOD OBESITY IN
MONTCLAIR, CALIFORNIA
By
Krystal Redman
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Loma Linda University, August 2013
Dr. Patti Herring, Chair

This observational study examines the relationship between socioeconomic status
(SES), built environment, and food environment factors and childhood obesity. In this
study, the participants were selected from three elementary schools located in the
innercity of Montclair, California. Information about each student’s health and family
income and was gathered. In addition, the number of parks, fast food restaurants, and
grocery stores within the school district border lines were tallied. I also observed the
quality of the parks and food sold in the markets, built environment I hypothesized that
childhood obesity is associated with SES (i.e., income level and education level), the
built environment (i.e., number of parks and parents/guardian’s perception of
neighborhood safety), and the food environment (i.e. number of fast-food restaurants and
number of grocery stores) and barriers to engaging in physical activities outside the
home, all of which contribute to increasing rates of childhood obesity.
m
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CHAPTER 1
INTRODUCTION
A. Statement of the Problem
Many recent studies have shown a relationship between socioeconomic status
(SES), such as education and income level, food environment (i.e., presence of fast food
outlets, and the quantities of grocery stores and parks), built environmental factors (i.e.,
perception of neighborhood safety and the number of parks) and childhood obesity
(Kipke, M., E. Iverson, et ah, 2007; Larson, N., M. Story, et ah, 2009; Lovasi, Hutson,
Guerra, & Neckerman, 2009). Obesity rates and body mass index (BMI) are higher for
individuals with low socioeconomic status (Lovasi, Hutson, Guerra, & Neckerman,
2009). Individuals with low SES who reside in low-income urban communities lack
access to safe places to exercise, which contributes to obesity rates (Singh, et ah, 2010).
Children living in poor social and built environmental neighborhoods are fifty percent
more likely to be physically inactive (Singh, et ah, 2010). This is due, in part, to lack of
access to safe parks and recreational centers, in addition to barriers to neighborhood
walkability (Singh, et ah, 2010). The atmosphere or environment of many public parks in
urban low-income communities is considered to be unsafe due to graffiti, use of drugs
and alcohol, gang activities, drug dealing, and homeless individuals. Individuals in urban
communities lack access to safe public parks, which interfere with their ability to exercise
outdoors, thus discouraging many outdoor activities by children. (Babey et ah, 2005).
In addition to to a paucity of safe and accessible areas in which to exercise,
reliance on cheap, calorie-dense food is a fact of life in many of these communities:fast
food, in particular, is the most accessible and cost efficient food in low-income areas
1

(Powell et al., 2007). Powell, Chaloupka, and Bao (2007), reported that Black
neighborhoods had 58 percent more full-service and fast food restaurants than in
primarily White neighborhoods.
San Bernardino County is an ethnically diverse population, with 49.2% of the
population identified as Hispanic/Latino, 8.9% as Black/African American, 56.7% as
White/Caucasian, and 21.6% made up of other ethnicities (sbcounty.gov, 2010). San
Bernardino’s demographic percentages include persons reporting only one race, and
those that report “Hispanic” may also report another race/ethnicity. These individuals are
also included in applicable race/ethnicity categories. Montclair is an equally diverse city
located in the county of San Bernardino, with 70.2% of the population identified as
Hispanic/Latino, 4.6% as Black/African American, 14.4% as White/Caucasian, and
10.8% made up of other ethnicities (City of Montclair, 2012).
In addition, the city of Montclair is located between both San Bernardino and Los
Angeles Counties, two of the most ethnically diverse urban counties in the United States.
(San Bernardino County and Los Angeles County, 2011). Given its demographic make
up, individuals in this area are likely to have greater access to unhealthy food options
(Powell et ah, 2007). Studies have shown that fast food restaurants are more numerous in
predominantly Black urban areas or low and low-middle income neighborhoods,
compared to predominantly White, middle to high-income neighborhoods (Powell et al.,
2007).

This research study was conducted at three randomly selected elementary schools
located within central Montclair. Given, the high concentration of Latinos in the area,
Montclair is an ideal setting in which to conductthis study. By tallying the quantity of
2

parks, grocery stores, and fast food restaurants in this area, in addition to measuring
income and education level, I was able to observe the association between these factors
and childhood obesity. My research shows that obesity is associated with SES, the food
environment, and the built environment.
B. Purpose of the Study
The primary purpose of the study is to investigate the relationship between
childhood obesity, socioeconomic status, the food environment, and the built
environment. The study will investigate the perception of neighborhood safety, access to
safe parks, fast food outlets, and grocery stores, and how these factors contribute to a
child’s exercise and healthy eating habits. Finally, the study examined if there is a
relationship between what a child eats, their body mass index, and activity level.
Body mass index (BMI) is a method of measuring body fat, which can provide
insight to an individual’s risk of obesity and other health risks associated with obesity. A
child is considered obese if he or she has a BMI equal to or greater than the 95th
percentile (Healthy Youth, CDC, 2011).. BMI is determined by calculating a child’s
weight and height to with the corresponding BMI or age percentile for the child’s age and
sex (Healthy Youth, CDC, 2010). Children who are obese or who are at risk of becoming
obese are at greater risk of developing other negative health effects such as, high
cholesterol and/or diabetes (Black & Macinko, 2010). Also, obese children are more
likely than children of normal weight to become overweight or obese adults, with
corresponding obesity-related adult health problems, including heart disease, type 2
diabetes, stroke, and osteoarthritis (U.S. Surgeon General, 2001). Gaining insight into the
BMI rates of children within a low-income community, and looking at neighborhood
3

characteristics as well as SES, can aid in providing clarification of factors that contribute
to weight gain among youth.
C. Research Questions
1. In Montclair, is childhood obesity associated with SES (i.e., education level and
income level), the built environment (i.e., perception of neighborhood safety and
the quantity of parks), and the food environment (i.e., presence of fast food outlets
and quantity of grocery stores)?
2. In this population, does the built environment, the food environment, and
socioeconomic status influence whether children exercise and eat healthfully
(represented as behavior)?
3. Does whether children exercise and eat healthfully (represented as behavior)
influence childhood obesity?
D. Mechanism Justification
The social ecological model is the theory that will be used in this study to
illustrate the mechanism by which each variable relates to one another (see Figure 1.1).
This model aids in identifying multiple interrelated factors producing an association
between increased prevalence of childhood obesity. The study examined the variables
which make up the social ecological model, including the built environment (represented
as quantity of parks and perception of neighborhood safety) and food environment
(represented as quantity of grocery stores and quantity of fast food outlets),
socioeconomic status (represented as education and income level), behavior (exercise and
healthy diet), and childhood body mass index (BMI).

4

Theoretical Model

Macrosystem
(Societal)
Food Access and Availability

Physical Environment
(Community)
Neighborhood Safety
Fast Food Outlets
Grocery Stores
Access to Parks

Individual
(Intrapersonal)
Child BMI

y

Social Environment
(Interpersonal)
Behavior of Child
SES

Figure 1.1 A diagram of the socio-ecological model which shows the relationship
between an individual and their environment.

Figure 1.2 shows the mechanisms by which childhood obesity is believed to be
related to socioeconomic status: the built environment, the food environment, and
healthy behavioral choices. The rationale for this study is that socioeconomic status, built
environmental factors, food-environmental factors, and healthy behaviors influence
choices made by parents and guardians on behalf of their children, such as whether to
purchase more expensive healthy foods or the dollar menu items at McDonald’s, or the
choice of whether the neighborhood is safe enough for the child to play outside. These
choices, in turn, increase a child’s vulnerability to obesity. Income levels and geographic
area are two major factors that contribute to the trend of obesity among individuals in
5

urban environments (Black & Macinko 2010; Oreskovic, Kuhlthau, Romm, & Perrin,
2009).
Income level and education level, as part of SES, can influence an individual’s food
choices, which in turn contribute to obesity (Wang, 2001). In addition, availability of safe
parks and recreational space influences the amount of physical activity the child engages
in, which can also play a role in whether the child becomes obese or stays at a healthy
weight (Singh et ah, 2010, Spence et ah, 2008). This concept is illustrated in Figure 1.
Therefore, if socioeconomic status, food environment, and built environmental factors are
poor, this increases obesity rates among children (Singh, Siahpush, & Kogan, 2010).
Research shows that individuals who have gained the most weight in the last
decade tend to have the lowest incomes, and often lack the financial means to purchase
the type and amounts of food needed to maintain health (Kipke, Iverson, et ah, 2007;
Larson, Story, et ah, 2009; Wang, 2001). Children who have easy access to unhealthy,
foods, such as fast food, and limited access to healthy food options and parks to exercise
and play in (Kipke, 2007), are at increased risk of obesity.
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Theoretical Path Diagram
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Figure 1.2 A path diagram showing the mechanism by which socioeconomic status
(income an education level) and built environment (parks, fast food places, market
places, and neighborhood safety), food environment (grocery stores, fast food), and
healthy behaviors (physical activity & diet) are associated with childhood obesity.
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E. Significance to Health Education
Obesity is a public health problem which involves educating parent/guardians,
children, families, and school and Developing a better understanding of the association
of built environmental, food-environmental, and socioeconomic factors with childhood
obesity rates will help inform interventions and policies to minimize these factors, such
as creating during or after school healthy foods and exercise programs, encouraging the
location of more grocery stores within these areas, and creating more safe parks. In
further understanding the limitations that influence the choices that parents/guardians
make for their children and that influence the behavior of children themselves will allow
health educators and government agencies, policy makers, community organizations, etc.
to reduce many of these barriers to promote behavior change. In addition, this study will
contribute to the field of public health by helping achieve Healthy People 2020 goals
which include improving child health and health behaviors, thus preventing obesity and
related health problems for future generations. Furthermore, ideally the results of this
study will help draw the attention of agencies and policy makers to the growing health
problems in often-overlooked Inland communities such as Montclair, helping to raise
awareness and allocate needed resources to these areas.

8

CHAPTER 2
REVIEW OF LITERATURE
A. Overview
Obesity continues to be a rising issue across the nation and is more prevalent
amongst urban populations (Dietz, 2004). While some epidemics can be defeated with a
pill or a vaccine, the complex nature of the obesity epidemic requires people to change
the way they eat and live, which is much more difficult. Many recent studies have shown
a relationship between SES, environmental factors and childhood obesity. This review
will examine the available literature assessing how SES and environmental factors play a
major role in developing obesity.
Body mass index (BMI) is calculated by dividing an individual’s weight in
kilograms by the square of the height in meters of 30 or higher (Dietz, 2004). A person is
considered obese with a body mass index of 30 or above. A child is considered obese
when their BMI is equal to or greater than the 95 percentile (Healthy Youth, CDC,
2010). Maziak et al. go on to state that in the US, people have become increasingly less
physically active by increased use of transportation, performing little manual labor,
driving to do small errands, watching TV and playing video games instead of engaging in
physical exercise. Furthermore, environmental barriers that impact the urban
communities’ ability to engage in physical activities and to walk more include lack of
community parks and recreational centers, as well as unsafe neighborhoods.
Income level and geographic area are two major factors that contribute to the
trend of obesity among individuals in urban environments (Black & Macinko 2010;
Oreskovic, Kuhlthau, Romm, & Perrin, 2009). Other factors that play a large role in the
9

rise of obesity among vulnerable populations include the lack of policies on healthy
neighborhood development, adequate healthcare, and the educational system. This
literature review identifies the rise of obesity in urban society and related factors
contributing to adult obesity, including the relationship between the urban environment
and childhood obesity rates. Web of Science, Ebsco Host, and Medline databases were
searched using keywords “obesity,” the “built environment,

55 tt

socioeconomic status,” and

“neighborhood.” Results from the 12 articles reviewed indicate that low socioeconomic
status, neighborhood safety factors, and access to healthy and affordable food choices are
associated with decreased physical activity and excessive weight gain among children.
B. Socioeconomic Status and Obesity
From 2003 to 2007, the national prevalence of obesity among children between
the ages of 10 to 17 increased from 14.8 percent to 16.4 percent (Bethell, Simpson,
Stumbo, Carle, & Gombojav, 2010). Twenty five percent of all children in the US are
overweight, and 11 percent are obese (Dehghan, 2005). If our youth continue along this
growing path of obesity, they could face shortened life spans, increasing rates of diabetes,
high cholesterol, heart disease, asthma, and increasingly high health care costs (Dehghan,
2005).
Many researchers reports that Blacks and Hispanic in the low SES groups have
higher obesity rates than their White counterparts (Lovasi, Hutson, Guerra, &
Neckerman, 2009). William Dietz (2004) examined the prevalence of obesity amongst
ethnically diverse children. He reviewed the National Health and Nutrition Examination
Survey (NHANES) data from a survey conducted between 1976 and 1980, as well as
recent surveys conducted between 1999 and 2000. The study reveals that overweight
10

doubled among children from ages 6 to 11 and tripled among those from ages 12 to 17
between the second NHANES survey (1976-1980), and the most recent such survey from
1999 and 2000. Dietz (2004) also found a relationship between SES and obesity among
minority children, specifically African American and Mexican-Americans. Dietz,
however, reviewed obesity rates in relation to hospital discharge obesity diagnosis
between 1979 and 1999, which may indicate some selection bias: low SES individuals
generally are hospitalized more often compared to those of higher SES. Often this is due
to a lack of adequate preventive health care, resulting in acute conditions which require
hospitalization. Thus, reviewing hospital discharge rates would show a higher prevalence
of obesity among both African and Mexican American children. This study showed little
generalizability.
Black and Macinko (2010) examined the individual and neighborhood level
determinates of obesity in New York City from 2003 to 2007. The researchers composed
individual level data from the Community Health Survey, with a sample size of 34
neighborhoods and 48,506 individuals, which were combined with neighborhood data.
The researchers used multilevel regression to measure changes in obesity from 20032007, looking at the association between obesity and income level, food outlets, and
physical activity areas. The results showed that obesity rates increased each year by 1.6%
(p< 0.05). In addition, a decreased number of local fast food places and increased amount
of places in which to exercise were significantly correlated with reduced obesity rates (p
< 0.001). The results and conclusions presented by the authors are reasonable given that
their methods were reliable. The statistical test used and data collecting measures appear
to be dependable, in addition to the large sample size, which suggests that the results are
11

signifcant. Therefore, supporting the hypothesis that there is a relationship between
obesity and enviommental factors (i.e., availability food and fitness places) and SES (i.e.,
mean neighborhood income level).
C. The Built Environment
Oreskovic, Kuhlthau, Romm, and Perrin (2009) assessed the differences in built
environmental factors and the weight of children, in addition to the relationship between
those factors within high-income and low-income communities. They compared highest
and lowest income towns on the basis of environmental characteristics (e.g. number of
fast food restaurants, distance to nearest fast food restaurant, distance to nearest school)
and overweight and obesity rates. Data were collected from an integrated health system
for children between the ages of 2 and 18 living in Massachusetts. Using geographic
nformation system (GIS) software, the researchers linked participant and spatial data with
a sample size of 6,680 individuals and 46 towns, using logistic regression to examine the
above relationships while stratifying for age.
The results of the study showed that low-income towns had more sidewalks but
less open space in which to play and exercise, more fast food restaurants, and higher rates
of obesity. In addition, after adjusting for age, gender, race and town, the researchers
found a positive correlation between the number of fast food places and obesity rates.
Oreskovic et al., (2009) concluded that built environment varies by neighborhood
income. Children who live in low-income communities tend to have built environments
that support energy intake and limit energy expenditure. The methods the researchers
used to gather the data are reliable, and the evidence is based on valid statistical analysis.
In addition, the sample size used in the study was large enough to be statistically
12

significant. However, the authors did not examine the relationship between town income
level and perception of neighborhood safety; an examination of neighborhood safety,
which can affect decisions on whether to go outdoors and exercise/play, could provide us
with a better understanding of the relationship between obesity and the built environment.
Pouliou and Elliott (2010) conducted a multivariate analysis which assessed the
relationship between individual and neighborhood level risk factors of obesity. The
researchers examined the association between socioeconomic status and environmental
determinates and being overweight or obese. Data were collected from the 2003
Canadian Community Health Survey (n= 134,072) and the Desktop Mapping
Technologies Incorporated database. They also used GIS to evaluate food accessibility
and neighborhood walkability. Results revealed that built environmental factors, such as
lack of neighborhood walkability, are associated with rates of obesity (p<0.05). The
results were derived after adjusting for demographic, socioeconomic, and behavioral
factors. The large sample size (n= 134,072) supports the significance of the association
between the variables. Although the researchers examined neighborhood walkability,
they did not examine obesity in relation to the availability of parks and recreational
space.
Spence, Cutumisu, Edwards, et al. (2008) conducted a cross-sectional analysis of
pilot data for a longitudinal cohort study on the determinants of childhood obesity. The
researchers examined the association of neighborhood design (dwelling density, land use
mix, intersection density, and availability of facilities) with the BMI of 501 preschool
children (n=501; girls =262; boys =239) living in Canada. From this sample, results
showed that 21% were overweight or at risk of becoming overweight and 15% were
13

obese according to the International Obesity Task Force (IOTF) criteria. After controlling
for physical activity, junk food consumption and neighborhood-level social class,
researchers found a significant relationship between gender, neighborhood walkability,
and obesity (p=0.011). Girls were 22% less likely to be obese or overweight if they lived
in a more walkable neighborhood (OR =0.78, 95% Cl, [0.66-0.91]). No significant
associations were observed for boys. These findings led the researchers to conclude that
the built environment may influence the bodyweight status of children depending upon
gender. The sample size of boys and girls were relatively equal, so the results of the
association between neighborhood walkability, obesity and gender appear to be
significant. However, the researchers did not provide a p-value for the observed results
for boys, in which the p-value could have been close to significant. The researchers did
not identify if boys were more likely to exercise with or without the built environment
factors.
Dengel, Hearst, Harmon, Forsyth, and Lytle (2009) examined the impact of the
neighborhood built environment on blood profiles, percent body fat, blood pressure, and
metabolic syndrome (MetS) in adolescents. They collected blood samples from 188
adolescents (n=188) between the ages of 10 and 16. They also took measures of the
participants’ weight, height, percent fat, and blood pressure. Metabolic syndrome scores
were obtained by calculating the sum of the z-scores from the percent body fat, systolic
blood pressure, glucose, high-density lipoprotein cholesterol, and triglycerides. The
distance from homes to built environmental factors included restaurants, neighborhood
infrastructure, food stores, parks/recreational space, and street design. All distances were
collected from GIS data. Spearman correlation was used to test significant relationships
14

between the built environment and MetS. Multivariate linear regression model showed a
significant association between the distance of food stores, restaurants, and physical
activity space (p=0.05). As distance to fast food increased the percent body fat decreased.
Also, as distance between recreational areas increased, percent body fat increased as well.
This study suggests that the further adolescents lived from fast food places the
lower their percent body fat. In addition, the further the participants resided from park or
recreation space, the higher their percent body fat. The results of this study suggest that
there is a relationship between the built environment and the development of MetS, given
percent body fat is one of the factors in determining metabolic syndrome. The methods
used in this study appear to be reliable, and the the sample size large enough (n=188) to
provide statistical significance. One variable missing from the study is socioeconomic
status, which provides some indication of the exposure to built environmental factors
discussed in the study. The researchers did not measure the relationship between SES,
built environment and metabolic syndrome.
Grafova (2008) examined the relationship between the built environment,
socioeconomic status, and rates of overweight in children. The Child Development
Supplement (CDS-II) of the Panel Study of Income Dynamics (PSID) surveys was
conducted on 2482 children (5-18 years old) and their caregivers. Researchers assessed
built environment factors, such as the number of restaurants and convenience and grocery
stores. Grafova also examined other SES factors, such as population and urban design.
Signs of neighborhood physical disarray, such as the cleanliness of buildings, sidewalks,
and streets were also analyzed.
Results showed that living in a neighborhood with more convenience stores and
15

restaurants (OR = 1.3, p < 0.05) and living in a neighborhood built after 1969 is
associated with a higher probability of having overweight children (OR = 1.9; p < 0.01).
Meaning families of low-income level, who reside in older developed (neighborhoods
built before 1969), low-cost neighborhoods, have an increased risk of being overweight.
On the other hand, living in a neighborhood where no physical disarray was observed (as
identified above) was associated with a decreased risk of being overweight (OR = 0.5;
p < 0.01). The findings suggest a significant association between the built environment
and being overweight. The researchers sample size was a true representation of the
population. The sample size was large, showing the results to be significant. Also, the
research design was reliable given that the study was in its second wave.
Bell, Wilson, and Liu (2008) tested whether green space in neighborhoods
(greenness) and residential density are associated with two-year changes in the BMI of
children. The sample was composed of 3831 children (3-16 years old) who received wellchild care from a clinic in Marion, Indiana between 1996-2002. The researchers used
multiple linear regressions to examine the correlation between BMI z-scores in year 2,
residential density, and measure of greenness. Results showed a significant association
between greenness and BMI z-scores: the more “greenness” in neighborhoods, the lower
the levels of BMI among the participants. This is thought to be due to increased physical
activity and time spent outdoors. Since the study subjects were from one clinic, the study
had little generalizability; however, the large sample size shows the results to be reliable.
Researchers would need to examine a comparison group to identify a strong correlation
between the variables outlined in this study.
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D. Food Environment
Using data from the 2000 Census, Powell and Chaloupka (2007) conducted a crosssectional multivariate analysis to study the relationship between socioeconomic factors
including racial/ethnic background income, and the type and availability of fast-food
restaurants in at risk areas. They found that Black neighborhoods had 59% more fullservice and fast-food restaurants available than in primarily White neighborhoods. The
methods and results appear to be reliable, given where the data were derived. However,
since as a cross-sectional observation study it is a snapshot of measures at one point in
time, the cause and effect relationships are not certain.
Fast food is perhaps the most accessible, cost efficient food in low-income urban
areas (Powell et ah, 2007). Fast food companies create kid-friendly cartoon characters as
mascots and spokespersons, and build play places for children at their restaurants.
McDonald's operates more playgrounds than any other private entity in the U. S.; it is
also one of the nation's largest distributors of toys. A survey of American school children
found that 96% could identify Ronald McDonald (Food and Drug Administration, 2006);
the only fictional character more highly recognized by children was Santa Claus (Food
and Drug Administration, 2006). (Food and Drug Administration, 2006)(Food and Drug
Administration, 2006) Carl’s Jr. and Wendy’s also use characters to market their products
to children: Carl’s Jr. has the “animated star” and Wendy’s has the little red headed,
freckled faced girl. Fast food restaurants also have meals created for children, such as the
“happy meal” or “kid’s meal,” with limited edition collectable toys enclosed with the
meal. These targeted kids’ meals usually consist of a small soda, cheeseburger or deepfried chicken, fries and a toy.
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E. Geographies of Parks and Markets
In addition to access to healthy foods, adequate local parks are another resource
often unavailable to individuals within urban areas, which act as a barrier to engagement
in physical activity and contribute to obesity. Kipke et al. (2007) conducted an
observation study in East Los Angeles to identify environmental influences, including
access to nutritious food and places to exercise, that are related to the rise of obesity in
urban communities. The researchers examined data from the number of local restaurants,
the availability and quality of fruits and vegetables in local grocery stores, and the quality
of local parks.
The researchers found that 93 of the 190 (49%) food establishments in the
community were fast-food restaurants. Of these, 63 percent were within walking distance
of a school. In addition, of 62 grocery stores in the area, only 18 percent sold fresh fruits
and vegetables; of these, only four were within walking distance of a school.
Neighborhood disparities in access to food is a health issue because of their potential to
influence dietary intake and obesity (Larson, 2009).
In East Los Angeles, about 40 percent of children and 55 percent of adults are
overweight or obese (Kipke et ah, 2007), which can be directly related to the quality and
availability of neighborhood parks and open spaces. In their research, Kipke et al. (2007)
found only four parks in the community that did not have graffiti, although those parks
accounted for only 0.543 acres per 1000 residents in the neighborhood. In addition to
cleanliness and availability, safety is another concern: in urban communities residents
will not take advantage of opportunities to exercise if they do not feel safe (Kipke et ah,
2007). Parks in urban areas are often plagued by use of drugs and alcohol, drug dealing,
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gangs, graffiti, and homeless individuals. Individuals in urban communities lack access to
safe public parks. Access to safe parks helps increase physical activity among children
and adolescents in urban areas, but without these resources, children and adults are
without space to run, walk, swim, or play (Babey et al., 2005).
Krukowski, West, Harvey-Berino, and Prewitt (2010) examined whether store
size or store demographics had an impact on the availability and price of healthy foods.
The researchers collected data using the Nutrition Environment Measures Study-Store
(NEMS-S) instrument, and conducted a standardized observational survey to evaluate 42
food stores in Vermont and Arkansas. They also used 2008 census data associated with
median household income and proportion of African American residents to distinguish
store demographics in neighborhoods and used the number of cash registers to measure
store size.
Results of the study showed that income was significantly related to the NEMS-S
healthy food availability score (r = 0.36, p < 0.05). Larger stores had better prices for
healthier items (r=0.40, p< 0.01); however, these larger stores were located in areas with
higher median household income. The results also showed that healthier foods are less
available in markets in low-income areas. The relationship between affordability of
healthier food and neighborhood income is significant. However, the methods used to
characterize the neighborhood of the stores appear to be biased, given that the researchers
based the characterization of the neighborhood solely on the proportion of African
American residents and not other minority and non-minority groups.
Singh, Siahpush, and Kogan (2010) examined whether children living in low-SES
neighborhoods which are considered unsafe and lack access to clean, safe parks and
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walking spaces are more at risk of obesity. Using the 2007 National Survey of Children's
Health, researchers conducted a telephone survey of about 1,800 children from each state
in the US between 2007 and 2008, with parents/guardians completing the survey on
behalf of their children. Researchers asked questions pertaining to sociodemographic
factors and perceptions of neighborhood safety. The researchers concluded that children
living in unsafe neighborhoods with social disparities, low-income housing, and lack of
access to parks and recreational centers were 20 to 60 percent more likely to become
obese compared to children living in other conditions. Furthermore, the results showed
that children living in unfavorable social and built environmental neighborhoods, i.e.,
with poor walkability, were 50 percent more likely to be physically inactive (Singh, et al,
2010). The methods used in the study are reliable, but there are some potential threats to
validity due to the nature of telephone surveys. Respondent effects such as evaluation
apprehension may have occurred which could have influenced the results. However, the
sample size was significantly large, showing support for the analysis.
Asante, Cox, Sonneville, Samuels, and Taveras (2009) suggest that lack of public
parks and exercise impacts the health and well being of the urban community.
Communities with lower income, greater poverty, and higher proportions of ethnic
minorities, who are most at risk of being overweight and physically inactive, also have
the fewest opportunities for physical activity (Asante, et al., 2009; Fact-Sheet, 2008). In
Los Angeles County, more than 1.5 million children do not live within walking distance
of a public park (Fact-Sheet, 2008). Existing parks in Los Angeles County are
disproportionately distributed in wealthy communities. Minority youth groups are less
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likely than their White counterparts to have access to clean and safe parks and
playgrounds (Singh et. al, 2010).
Individuals will exercise more if they have better access to places to exercise,
such as parks, basketball courts, gyms, and if the neighborhood provides a high quality
environment for outdoor activity. The U.S Centers for Disease Control and Prevention
(CDC) reports that the creation of or enhanced access to places for physical activity can
result in a 25% increase in the percentage of people who exercise at least three times per
week (Health Trends, 2006), which could help decrease the incidence of obesity.
F. Low-income and Distance
Although being overweight is usually associated with overeating, a growing body
of research shows that individuals who have gained the most weight in the last decade
tend to have the lowest incomes and rely on inexpensive, calorie-dense foods, foregoing
more expensive, healthier choices such as fish, lean meats, fruits, and vegetables (Wang,
2001). Access to full-service grocery stores is hit-or-miss, and it is often far less costly to
purchase a meal from the local fast food dollar menu than it is to travel to a distant health
food store or farmers market.
G. Conclusion
Obesity is a chronic disease and a health disparities issue which is influenced by
environmental and socioeconomic factors. In order to reduce the high rates of obesity and
obesity related diseases, education, access to healthcare, and child health awareness is
needed. As the authors stated, communities have to begin repairing the urban
environment in order to assist in the development of safer public parks, which play a key
role in the onset of obesity in urban areas. Yet, it is difficult to do this without first
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identifying the missing gaps in the literature and connecting the variables that play a role
in obesity, to aid in tackling this issue.
The researchers failed to make the link between the interconnectivity of
socioeconomic status, food environment, built environment and the effects of these
factors have on “behavior.” This is a gap in the literature, where the question as to how
all of these factors relate to each other on an individual level of personal behaviors has
not been answered. The literature failed to make the connection between how food
choices (diet), exercise habits (behavior), access to healthy and affordable foods, income
and educations, and access to safe parks, with childhood obesity rates. The literature
reviewed reflects the relationship between the identified variables in evaluating
aggregated county level data rather than individual level data specific to smaller
geographic areas lodged between the larger cities, such as Montclair. Therefore,
individual level data needs to be examined. The city of Montclair has been selected
because it mirrors the ethnic demographics of San Bernardino (as explained in the
Overview section), in addition, Montclair city is lodged between the two large cities of
Los Angeles and San Bernardino. This makes Montclair an ideal area to examine
individual level data on a population that has been left out of the research equation.
Limited research has been conducted on confirming the relationship between all
proposed variables and obesity. From the literature reviewed, there is limited research on
how and if all factors including socioeconomic status, built environment, and food
environment play an equal role in promoting obesity. If the findings suggest that children
have easy access to fast food and limited access to healthy food, in addition to limited
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access to safe parks, then the implications for these findings will contribute to the
problem of obesity.
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CHAPTER 3
METHOD

A. Study Design and Participants
This is a cross-sectional observational study to determine if income level and
education level, the number and quality of fast food places, parks, and market places are
associated with increased rates of childhood obesity. As the researcher, I observed the
relationships between the variables and did not provide direct intervention or treatment
due to the nature of the study.
Power analysis showed a minimum sample size of n=92 was needed for adequate
power. A sample size of n=T71 (171 students and their parents/guardians) was used for
this study. Parents/guardians were asked to complete a survey on behalf of their children.
There are eight elementary schools located in central Montclair. To determine
which three schools would be asked to participate in the project, the names of all eight
schools were numbered and input into Microsoft Excel, and three were then randomly
chosen.
All students from the three elementary schools in grades 1-5 (approximately 500
students in each school) received take-home parental consent and child assent forms for
participation in the study. Ultimately 171 students, and the students’ parents/guardians,
returned the consent / assent forms. For the purposes of the study, each student, along
with his or her parent/guardian, was considered one unit. The parents/guardians assisted
by completing a survey questionnaire on their child’s behalf. For returning the consent
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forms and participating in the study each student received a small gadget, provided by
myself, worth approximately $2, and chosen by the school district.
To assure a good participation rate surveys were sent home with the students and
also distributed at PTA meetings, parent teacher conferences, and other gatherings. The
survey solicited answers to the questions regarding the parent/guardian’s perception of
neighborhood safety, their child’s behavior (diet, consumption of vegetables and fruit,
and patterns of exercise), and the parent/guardian’s education and income level.
Table 1 is a Gantt chart illustrating the study’s cross-sectional timeline. Surveys
were distributed to parents/guardians over a period of three weeks. Throughout this
period, follow up reminder postcards were sent in the mail to aid in compliance. The
questionnaires also gathered other demographic information, including age, sex,
ethnicity, and household size. All surveys, consents, and assents were translated into
Spanish, and then back translated for accuracy and comprehension. This was done with
the aid of Google Translate and by two bilingual (Spanish/English) speaking volunteers,
one of whom translated the documents to Spanish and the other back translating into
English. The translations were then compared and verified by the volunteers. Both
surveys (English and Spanish versions) and other documents was pilot tested prior to the
start of the study, and corrections made as needed.
B. Study Variable, Instrumentation, and Measurement
For this study, I am examined whether there is a relationship between
socioeconomic status, food environment, built environment, and obesity when controlling
for age and sex. There are six independent variables, income and education level
(representing socioeconomic status), that make up the food environment (number of fast
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food places within the schools district lines, number of grocery stores), and the variables
that measure the built environment, such as number of parks and parent/guardians’
perception of neighborhood safety. There was one dependent variable, “obesity.” There
are two intervening variables, healthy diet and regular exercise (representing behavior).
General demographic and household demographic data were collected, which served as
co-variants for the study. Demographic information included age, sex, ethnicity,
household size, and parent/guardian marital status. Furthermore, I used field instruments
to gather qualitative data on the quality of parks and grocery stores within each school
catchment area.
For the study, the operational definition for obesity was based on BMI BMI,
which served as a continuous interval variable. A child is considered obese child with a
BMI equal to or greater than the 95 percentile for their age and gender (Healthy Youth,
CDC, 2010). BMI is calculated using a child’s weight and height, which is then used to
find the matching BMI or age percentile for a child’s age and sex (Healthy Youth, CDC,
2010); any child with a BMI above the 95 percentilewas considered obese(Healthy
Youth, CDC, 2010). The Adam MDW-250L digital medical scale was used to measure
each student’s weight and height; the Child BMI Calculator on the CDC website was
used to determine BMI. Age is a continuous variable, so it was measured on a ratio scale,
while sex, a dichotomous variable, was measured on a nominal scale with limited
variables (SWLV). Child ethnicity, parent/guardian marital status, and household size
were also measured on a nominal scale (SWLV).
Geographic information system (GIS) data were derived from the California
Department of Public Health database to obtain the number of parks, grocery stores
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(including comer stores and markets), and fast food restaurants within the district border
lines. I also used the 2007 National Survey of Children’s Health survey to aid in
measuring the built environment and socioeconomic status (National Survey of
Children’s Health Survey, 2007).
In using the questions in this survey, socioeconomic status (education and
income) was measured in terms of parent education level and parent income level
(National Survey of Children’s Health Survey, 2007).
The built environment was measured observationally by counting the number of
parks, grocery stores, and fast food places within the school district radius. The quality of
markets was measured using the field survey instmment developed and piloted by Kipke
et al. (2007). In using the questions in this survey, the quality of markets was measured
by recording if fruits and vegetables were (1) not available (2) available but of poor
quality, and (3) available and of good quality. Park quality was measured by using the
field survey instrument developed and piloted by the Pacific Institute (2009) which
determined whether a park was in (1) good condition (presence of key features including
restrooms, ramps, bike racks, crosswalks, walking or bicycle path, benches, tables, lights,
playground, and fields), and (2) bad condition (absence of a key feature listed in [1] or
the presence of an unwanted condition including graffiti, trash “all over the place,” or
broken glass. Built environment was also measured by the parent/guardians’ perception
of neighborhood safety. I also used the 2007 National Survey of Children’s Health survey
to measure the built environment, which used Built environmentparent perception of
neighborhood safety.
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Lastly, the 2005 Dietary Guidelines for Americans Chapter 4 and Chapter 5 was
used to determine the standards for what is considered “a healthy diet” (consumption of
vegetables, fruit, and milk) and “physically active” (represented as behavior) for children.
The 2007 National Survey of Children’s Health survey was used to measure physical
activity, defined as the number of days per week a child engaged in physical activity.
C. Data Collection
This study used a self-reported method of data for socioeconomic status, child
behavior, and neighborhood safety study variables in a structured survey. The Gantt chart
showing the survey schedule can be found in Appendix A. Survey questions from the
2007 National Survey of Children’s Health were used, along with health and fitness
standards from the 2005 Dietary Guidelines for Americans Chapter 4 and 5. Any changes
in the study survey were made in consultation with the dissertation chair, creators of the
surveys, and the revisions were submitted to the IRB for final approval. Child weight and
height measurements were collected by the researcher while the children were in school
at the school nurse’s office, which allowed for privacy. Each measurement took no
greater than 5 minutes for each child. The measures were recorded directly into the
Statistical Package for the Social Sciences software.
Parents/guardians take-home surveys, written in both English and Spanish, were
given to the teachers at the schools to distribute to students, who were directed to deliver
the survey, consent, and assent forms to his/her parent/guardian; the forms were also
distributed to parents/guardians at school PTA meetings and other gatherings during the
data collection period, and until the sampling goal is reached. Surveys consisted of 22
questions and took no more than 10 minutes to complete, which was determined after
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pilot testing the survey. Parent/guardians who received the surveys at meetings were
asked to take them home to complete with their child’s input. Reminder notices were also
sent a week after the surveys has been distributed. Data collection of BMI took
approximately 4 weeks, while survey collection took up to 5 weeks. This process began
in September 2012. Field data collection of qualitiative data took up to 4 weeks during
September-October 2012 (see Gantt chart).
D. Sample Size and Power Analysis
A power analysis based on SAS was used to determine sample size for this
experiment. As an observational study using multiple linear regression, a medium effect
size was deemed adequate. Sample size for a medium effect size (ES= .15), at power=.80,
for alpha=.05, is N= 92. The resulting actual power level is also .80. A minimum sample
size of 92 subjects was necessary to achieve adequate power (.80). Data was collected
from 171 students (n=171) and their parents.
E. Data Analysis
In this research study, the first question addressing the association between SES,
the built environment, the food environment, and childhood obesity will be primarily
examined by using ordinal logistic regression. This was done by determining BMI
percentile (1, for a a BMI percentile between 5th-84th’ 2, for a BMI percentile between
85th-94th; and 3 for a BMI greater than or equal to 95th percentile), as the outcome
variable and six potential predictors (e.g., income, education, number of parks, number of
grocery stores, parent/guardian’s perception of neighborhood safety, and number of fast
food restaurants). All analysis was done using SPSS software and confirmed with SAS.
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Ordinal regression analysis was also used for the second research question with
the same six predictors, but with an outcome variable of exercise and healthy diet
(represented as behavior). This is due to the fact that the outcome variable and predictor
variables are both categorical.
The third research question examined the association between BMI and behavior
using ordinal logistic regression for the case of categorical BMI.
F. Threats and Limitations
There were some potential threats to internal validity in this study. Sample size
may be a threat to validity since the relatively small sample size could lower statistical
power, to help strengthen the stastical power I increased the sample size for the study.
Given the nature of a cross-sectional design, without adequate power it is only a snap
shot view of a population, and difficult to differentiate between cause and effect. Another
threat to internal validity and a limitation may include the concept of interaction, in
which other variables not listed in the model may influence the relationship between two
variables. Also, evaluation apprehension might occur amongst the parent/guardians in
reporting their income level. The parent/guardians might feel that they are being
evaluated and try to make their income appear greater than t it isTo avoid this problem,
consent forms stated that all information reported would be anonymous, confidential, and
only used to determine barriers to healthier lifestyles for their children.
G. Research Ethics
This study adheres to human subjects ethical standards from Loma Linda
University Institutional Review Board; IRB approval was gained prior to the collection of
data from participants. All participants were asked to give consent before taking part in
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the study, and parents and guardians were assured that participation was optional.
Students were allowed to participate if their parents/guardians provided consent and the
student’s assent. An incentive (a small toy) was given to all students and
parents/guardians (data units) who returned the consent form and participated in the
study. This was to avoid issues of coercion. The consent forms clearly identified HIPPA
guidelines, assuring participants that all information provided in this study will be kept
confidential. Children and their parents/guardians were given an identification code, and
their names were not used in the study. The benefit to the participants was the
information about what factors affected their children’s health, therefore prompting
parents/guardians to obtain resources to overcome some of the SES barriers they face.
The only perceived harm is that parents/guardians might not be able to obtain needed
resources they need for their child. Lastly, to show justice schools were selected
randomly.
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Abstract
Objectives: This cross-sectional observational study examines the relationship between
socioeconomic status (SES), built environment, and food environment factors and
childhood obesity. In this study, the participants were selected from three separate
elementary schools located in Montclair, California. Methods: Information about student
family income and health information about the student was gathered. In addition, the
number of parks, fast food restaurants, and grocery stores within the school district
boarder lines (referred to as catchment areas) were tallied. Results: Children living in
families with low incomes have 2.38 times greater odds of being obese than children
living in higher income homes. Children whose parents never or sometimes felt safe in
the neighborhood odds of obesity that was 2.204 times greater than those who felt safe.
For every additional year of age in the range of 6 years to 11 years, the odds of obesity
versus the combined effect of overweight and normal increased by 0.773. Conclusion:
The findings suggest that low family income, increased perceptions of neighborhood as
unsafe, and young age are associated with higher BMI percentiles among children living
in poor neighborhoods in Montclair.

Key Words: childhood obesity, socio economic status (SES), built environment, obesity,
food-environment, parent/guardian
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Introduction
Obesity continues to be a rising issue across the nation and is more prevalent
among urban populations (Lovasi, Hutson, Guerra, & Neckerman, 2009). While most
epidemics can be defeated with a pill or a vaccine, obesity requires people to change the
way they eat and live, so in many ways is harder to successfully defeat. Many recent
studies have shown a relationship between socioeconomic status (SES), environmental
factors and childhood obesity. An obese person is someone with a body mass index
(BMI, weight in kilograms divided by the square of the height in meters) of thirty or
higher (Dietz, 2004). An obese child is someone with a BMI equal to or greater than the
95th percentile (Healthy Youth, CDC, 2010). Maziak et al. (2008) report that when people
increase their eating and decrease exercising, they become more at risk of becoming
over-weight, which in turn leads to diseases such as obesity. Maziak et al. go on to state
that environmental barriers that impact the urban communities’ ability to engage in
physical activities and to walk more include lack of community parks and recreational
centers, as well as, unsafe neighborhoods. In addition, income levels and geographic area
are two major factors that contribute to the trend of obesity amongst individuals in urban
environments (Black & Macinko 2010; Oreskovic, Kuhlthau, Romm, & Perrin, 2009).
Literature Review. Many recent studies have shown a relationship between
socioeconomic status (SES) (education level and income level), food environment (e.g.
presence of fast food outlets, and the number of grocery stores within the child’s local
community, built environmental factors (e.g. perception of neighborhood safety and the
number of parks within the childs community) and childhood obesity (Kipke et al., 2007;
Larson et al., 2009; and Lovasi, Hutson, Guerra, & Neckerman, 2009). Obesity rates and
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body mass index (BMI) are higher for individuals with low socioeconomic status
(Lovasi, Hutson, Guerra, & Neckerman, 2009). Individuals with low SES and who reside
in low-income urban communities lack access to safe places to exercise (i.e parks,
recreational facilities), which contributes to obesity rates amongst children (Singh et al.,
2010). Children living in poor social and built environmental neighborhoods are fifty
percent more likely to be physically inactive (Singh et. al, 2010). This is due, in part, to
lack of access to safe parks and recreational centers (Singh et. al, 2010). The atmosphere
or environment of many public parks in urban low-income communities is considered to
be unsafe because you might find graffiti, the use of drugs and drug dealing, gang
activities, alcohol use, and homeless individuals. Individuals in urban communities lack
access to safe public parks, which interfere with their ability to exercise outdoors thus
discouraging many outdoor activities which children can participate. (Babey et al., 2005).
In addition to the physical activity limitations, fast food is the most accessible and
cost efficient food in low-income, racially and ethnically populated areas (Powell and
Chaloupka, Bao 2007). Powell and Chaloupka, Bao (2007), reported that Black
neighborhoods had 58 percent more fiill-service and fast food restaurants available than
in primarily White neighborhoods.
Research Purpose. San Bernardino County is an ethnically diverse population,
with 49.2% of the population identified as Hispanic/Latino, 8.9% as Black/African
American, 56.7% as White/Caucasian, and 21.6% made up of other ethnicities (San
Bernardino County Demographics, 2011). San Bernardino demographic percentages
include persons reporting only one race, and those that report “Hispanic” which may also
report another race/ethnicity. These individuals are also included in applicable
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race/ethnicity categories. Montclair is an equally diverse city located in the county of San
Bernardino, with 70.2% of the population identified as Hispanic/Latino, 4.6% as
Black/African American, 14.4% as White/Caucasian, and 10.8% made up of other
ethnicities (City Data, The City of Montclair, 2011). In addition, the city of Montclair is
lodged between both San Bernardino and Los Angeles Counties, two of the most
ethnically diverse urban counties in the United States. (San Bernardino County
Demographics, 2011) (Los Angeles County Demographics, 2011).
Given the demographic make-up in this area, there is an increase probability that
individuals in this area have greater access to unhealthy food options (Powell et al.,
2007). Studies have shown that across urban areas, low and low-middle income
neighborhoods compared to middle to high-income neighborhoods and predominantly
Black opposed to White neighborhoods have more fast-food places (Powell et al., 2007).
This research study was conducted at three randomly selected elementary schools
located within central Montclair. Given, the diversity in this area, Montclair was ideal in
conducting this study. By tallying the quantity of parks, grocery stores, and fast food
restaurants in this area, in addition to measuring income and education levels, we were
able to observe the association between these factors and childhood obesity. We
hypothesized that childhood obesity is associated with SES, the food environment, and
the built environment. Thus, meaning that these factors contribute to childhood obesity
rates.
The primary purpose of this research study was to identify the relationship
between childhood obesity (represented as BMI percentile), socioeconomic status, the
food environment, and the built environment. We investigated the perception of
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neighborhood safety, accessibility to safe parks, fast food outlets, and grocery stores, and
how these factors contribute to the child’s weight (represented as BMI percentile).
Body Mass Index (BMI) indicates that an individual’s body fat, which can
provide insight to an individual’s risk of obesity and additional health risk that are
associated with obesity. A child is considered obese if he or she has a BMI equal to or
greater than the 95th percentile (Healthy Youth, CDC, 2011). A child’s BMI is calculated
using the child’s weight and height to calculate the corresponding BMI or age percentile
for the child’s age and sex (Healthy Youth, CDC, 2010). Children who are obese, or at an
increased risk of becoming obese, are at a higher risk of developing other health effects,
such as, high cholesterol and/or diabetes (Black & Macinko 2010). Also, obese children
are more likely than children of normal weight to become overweight or obese adults,
therefore are more at risk for related adult health problems, including heart disease, type
2 diabetes, stroke, and osteoarthritis (U.S. Surgeon General, 2001). By gaining insight
into BMI rates of children within a low-income community, and looking at neighborhood
characteristics, as well as, SES, we believe we were able to clarify some of factors that
may contribute to weight gain among youth.
Research Question. We hypothesize that: In Montclair, childhood obesity is
associated with SES (education level and income level), the built environment
(perception of neighborhood safety, and the quantity of parks), and the food environment
(presence of fast food outlets and quantity of grocery stores).
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Methods
Study Design and Participant Sample. This is a cross-sectional observational
study to determine if income level and education level, the number of fast food
restaurants, parks, and grocery stores (all within each child’s school vicinity) are
associated with increased rates of childhood obesity. We observed the relationships
between the variables and did not provide intervention or treatment due to the nature of
the study.
There are eight elementary schools located in central Montclair. We randomly
selected three elementary schools from the eight. All schools were numbered off and all
names of the schools were inputted into a Microsoft Excel program, which prompted the
program to generate three elementary school names that were selected for the study.
All students from the three elementary schools in grades 1-5 received take-home
consent forms to request participation in this study. We distributed 1500 surveys (500 to
each school) and 194 were returned. Of the students who assented to be a part of the
study, or all students who returned consent forms, one hundred and seventy-one (171) of
them participated in the full study. These students along with their parents were a part of
the study. Thus, we considered the students along with their parent as one unit. Because
the students were under age, their parents completed the survey questionnaire on their
children’s behalf. As an incentive for participating in the study the students were given a
small gadget, by the researcher, worth $2, which was chosen by the school district’s
representative. No incentives were given to parents, as the district administrator’s
discouraged giving parents an incentive.
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Surveys were distributed to parents over a period of three weeks. Throughout this
period, follow up reminder postcards were sent in the mail to parents/guardians in order
to assist in return rates. The questionnaires also gathered other demographic information,
including age, sex, ethnicity, and household size. All surveys, consents, and assents were
translated into Spanish, and then back translated for accuracy and for maximizing
comprehension. We used two methods for this. The first method was done with the aid of
Google Translate, and, by two Bilingual (Spanish/English) speaking volunteers who
translated the documents. One volunteer translated the documents to Spanish and the
other back translated the documents to English. The translations were then compared and
the two translators then checked the translated document for any discrepancies. Both
surveys (English and Spanish versions) and other documents was pilot tested prior to the
start of the study; corrections were made as discovered.
Study Variable, Instrumentation, and Measurement. For this study, we
examined whether there is a relationship between socioeconomic status, foodenvironment, built environment, and obesity (using body mass index, BMI) when
controlling for age and sex. There are six independent variables, income and education
level (representing socioeconomic status), variables that make up the food environment
(number of fast food places and grocery stores within the school district lines) and the
variables that make up the measurement of the built environment, which are, number of
parks and parent/guardians perception of neighborhood safety. There is one dependent
variable, “obesity.” General demographic and household demographic data were also
collected for the study.
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For the study, the operational definition for obesity was based on the body mass
index percentile (BMI). An obese child is someone with a BMI equal to or greater than
the 95 percentile for his or her age and gender (Healthy Youth, CDC, 2010). The body
mass index is calculated using a child’s weight and height, which is then used to find the
matching BMI or age percentile for a child’s age and sex (Healthy Youth, CDC, 2010).
The Adam MDW-250L digital medical scale was used to measure the student’s weight
and height, then we used the Child BMI Calculator on the Center for Disease Control
website to determine BMI percentile. BMI Percentile is categorized into four categories;
in which, BMI 1st to 4th percentile is categorized as “underweight,” BMI 5th to 84th
percentile is categorized as “healthy weight,” BMI 85th to 94th percentile is categorized
as “overweight,” and lastly BMI 95th or above percentile is categorized as “obese.” Also,
the word “parent” will be used interchangeably with “parent/guardian” through-out the
article.
Geographic Information Systems (GIS) data were derived from the California
Department of Public Health database to obtain the number of parks, grocery stores
(including comer stores and markets), and fast food restaurants within each schools
catchment area. We also used sections of the 2007 National Survey of Children’s Health
survey to measure socioeconomic status (nschdata.org, 2007). In using the questions in
this survey, socioeconomic status was measured in terms of (a) parent/guardian
education, and (b) parent/guardian income (National Survey of Children’s Health Survey,
2007).

The Built environment was measured observationally by the researchers counting
the number of parks, grocery stores, and fast food places within the school district radius
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and confirmed by comparing the counts to Geographic Information Systems (GIS) data.
Built environment was also measured by the parent/guardians’ perception of how safe
they feel their neighborhood is. We also used the 2007 National Survey of Children’s
Health survey question K10Q40 to measure built environment by (a) parent/guardians
perception of neighborhood safety.
Data Collection. We used a self-report method of data collection of the
socioeconomic status, child behavior, and neighborhood safety study variables in a
structured survey. Survey Questions from the 2007 National Survey of Children’s Health
were used. Any changes in study survey were made in consultation with the dissertation
chair, creators of the surveys, and the revision submitted to the Institutional Review
Board for final approval. The children’s weight and height measurements were collected
by the student researcher, while the children were in school. The measures were recorded
directly into the Statistical Package for the Social Sciences (SPSS 20) software. BMI data
collection took place in the selected elementary school’s nurse’s office, which allowed
for privacy. Each measurement took no greater than 5 minutes for each child.
Parents/guardians take-home surveys, written in both English and Spanish, were
handed to the teachers at the schools to distribute to the students in class. The students
were directed to deliver the survey, consent, and assents forms to their parent/guardian;
and the surveys were distributed to the parents/guardians during a school PTA meeting
and other meetings occurring during the data collection period, and until sampling goal
was reached. Surveys included twenty-two questions and took less than 10 minutes to
complete, which was be determined after pilot testing the survey. Parent/guardians were
asked to take the survey home so that it may be completed with their child; they were
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also asked to complete the surveys with their child’s input. Reminder notices were also
sent a week after the surveys was distributed. Data collection of BMI took approximately
4 weeks, while survey collection took up to 5 weeks.
Sample Size and Power Analysis. In determining the sample size for this study
a power analysis based on SAS was necessarily used. Given the statistical analysis test
used (Multiple Linear Regression) and the type of experiment (observation experiment) a
medium effect size was used. Sample size for a medium effect size (ES= .15), at
power=.80, for alpha=.05, is N= 92. The resulting actual power level is also .80. A
minimum sample size of 92 subjects is necessary to achieve adequate power (.80). Given,
that this is only a recommended minimum, we increased the sample size to N=T71 (171
students along with their parent/guardians). Parents were asked to complete a survey on
behalf of their children (students). The sample includes both parents and guardians, so
when referencing parents in the study, this includes guardian.
Data Analysis. In this research study, the research question addressing the
association between SES, the built environment, the food environment, and childhood
obesity was primarily examined by using one model. The method used for this study was
Ordinal Logistic Regression, to look at obesity, represented by determining BMI as the
outcome variable and six potential predictors (income, education, number of parks,
number of grocery stores, parent/guardian perception of neighborhood safety, and
number of fast food places).
Frequency tables were used to identify predictor variable levels with insufficient
counts for any category of BMI (See Table 2). The initial seven levels for parent/guardian
education level (See Table 2.A) were collapsed into four levels (Table 2.B). Furthermore,
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neighborhood safety was reduced from four to two levels (Table 2.A and Table 2.B).
After collapsing the variables, univariant ordinal logistic regression was used to assess
the association between each predictor variable and BMI (See Table 3). We wanted to
look at each predictor variable separately , as well as its correlation with the child’s BMI
percentile. After using univariant ordinal logistic regression, a multivariant model was
developed in order to look at multiple variables and the correlation between child BMI
percentiles. To avoid multicollinearity of predictor variables in the multivariable model,
principal component analysis was used to identify predictor variables that were highly
correlated (Table 4). From the analysis, three predictors, income, fast-food, and
perception of neighborhood safety, and three confounders, age, race, and gender, were
selected for the final model. Each predictor variable is representative of one of the SES,
built environment, and food environment variables. The variables selected explained 94%
of the variables of each child’s BMI percentile.
Table 5 shows the adjusted cumulative odds ratios along with 95% confidence
intervals computed using ordinal logistic regression. The reported odds ratios represent
the odds of being obese compared to the combined effect of overweight and normal and
similarly the odds of the combined effect of obese and overweight compared to normal.
The variable, race/ethnicity, was not significant but is an important confounder, so it
remained in the model. The score test was used to assess the proportional odds
assumption. All analyses were done by using Statistical Package for the Social Sciences
(SPSS 20) software and confirmed with SAS 9.3 (SAS Institute, Cary, NC).
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Results
Descriptive Statistics. Consent forms, assents forms and surveys were distributed
to all students at School 1, School 2, and School 3. Of these, 194 student’s responded
and 171 students showed up to participate in the study. Child body mass index (BMI)
was categorized into a percentile according to the Centers of Disease Control and
Preventionstandards. Children with a BMI between 1st to 84th percentiles were
categorized as “Healthy Weight, those with a BMI between85th to 94th percentiles were
categorized as “overweight,” and those with a BMI between 95th to 100th percentiles
were categorized as “obese” (Healthy Youth, 2011). Healthy weight and underweight
weight were grouped into one category due to there being four observations for the
“underweight” category. In this study, BMI is grouped into three categories, 1 represents
healthy weight; 2 represents overweight, and 3 represents obese. The sample is composed
mainly of obese participants, who represented 39.2% of the students in the study, whereas
35.7% were overweight, and 25.1% of the samples were healthy weight.
Socioeconomic Status. Compared to children from higher income families,
children of lower income had odds of obesity 2.38 times greater than the combined effect
of overweight and normal; similarly the odds of overweight and obesity versus normal is
2.38 times greater, given all other predictor variables in the model are kept constant.
The current findings suggest an association between SES (income and education)
and child obesity (BMI percentile). As income and education level increased, child BMI
percentile decreased. The risk of being obese increased as parental income and education
levels decreased; while in general parental education was not significant, having a parent
with a college degree was protective.
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Built Environment. Compared to children whose parents felt usually or always
safe in their neighborhood, children whose parents never or sometimes felt safe in their
neighborhood had odds of obesity that were 2.204 times greater than the combined effect
of overweight and normal; similarly, the odds of overweight and obesity versus normal
weight were 2.204 times greater if all other predictors in the model are kept constant.
The findings suggest an association between one of the built environment factors
(parental perception of neighborhood safety) used in this study and child obesity (BMI
percentile); as parental perception of neighborhood safety decreased, child BMI
percentile increased. The second variable that makes up the built environment, the
number of parks within the child’s catchment area, did not appear to have an association
with obesity.
Age. For every additional year of age in the range of 6 years to 11 years, the odds
of obesity versus the combined effect of overweight and normal decreased by 23%;
similarly the odds of overweight and obesity versus normal weight decreased by 23%, if
all other predictors in the model are kept constant. The risk of obesity decreased by 23%
for every one year age increase between 6 and 11 years old.
Food Environment. The findings suggest no association between food
environment factors and child obesity (BMI percentile).
Summary of Findings
The findings suggest that low parental income, increased neighborhood safety
concerns, and young age were associated with higher BMI percentiles among Montclair
children. Children of low-income parents had two times the odds of being in a higher
BMI category (overweight/obese) compared to those with higher income. As the research
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suggests, this is due to the fact that individuals in a low income category do not have
access to affordable healthy foods.
Furthermore, children whose parents reported increased neighborhood safety
concerns had two times the odds of being in a higher BMI category compared to those
with fewer safety concerns. As the research suggests, parents who feel their
neighborhoods are unsafe are reluctant to allow their children to play and/or exercise
outdoors. This in turn affects the child’s weight.
Lastly, younger age was also associated with higher BMI category. As the
research suggests, as children get older they become more conscious about their weight,
eating habits, and engagement in ohysical activity.
Discussion
The purpose of this study was to identify an association between childhood
obesity (represented as BMI percentile), socioeconomic status, the food environment, and
the built environment. We investigated the perception of neighborhood safety,
accessibility to safe parks, fast food outlets, and grocery stores, and how these factors
contribute to a child’s weight (represented as BMI percentile) separately. There is a gap
in the literature about how these factors are affect the BMI of individual children. The
literature reviewed reflects the association between the identified variables in evaluating
aggregated county level data rather than individual level data specific to smaller
geographic areas such as Montclair which are located between larger cities. Thus, we
examined the interconnectivity of socioeconomic status, food environment, the built
environment and the effects these factors have on individual child’s BMI percentile. The
results of the study support the hypothesis of the linkage between many of these variables
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with child BMI; however some results were not found to be statistically significant.
These findings suggest that lower income, increased concerns about neighborhood safety
and young age are associated with higher BMI percentiles among Montclair children.
Limitations
This study has some limitations. First, the generalizability of the results may be
limited, given the small population size. Another limitation is the use of self-reported
data for gathering information on parental perception of neighborhood safety and
variables used in measuring socioeconomic status. Future studies should not only utilize
an objective measure for these variables, but also increase sample size. Lastly, given that
the participants were told that this research project was about child obesity and factors
that make up socioeconomic status, the built environment, and the food environment may
have influenced the respondents’ answers as well to display a healthier lifestyle.
Implications of the Study
Obesity is a public health problem which involves educating children,
parent/guardians, individuals, families, and school personnel in this sample community of
Montclair, and in other inner city communities. Health education and promotion play a
major role in both preventing and controlling the obesity epidemic. Developing a better
understanding of the association of built environment al, food-environmental, and
socioeconomic factors with childhood obesity rates will provide insight into interventions
and policies to minimize these risk factors. Lastly, higher BMI percentile was substantial
in mid-childhood (8-9 years old), with slower increases in early childhood, which
indicates that interventions to prevent obesity should focus on elementary school-aged
children as well as the preschool years.
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In addition, this study will contribute to the field of public health by adding to
Healthy People 2020 objectives of improving child health and health behaviors, thus
preventing obesity and related health problems for future generations. Furthermore, this
study will help draw more attention to growing inland areas within large counties, such as
the city of Montclair, helping raise awareness and increase resources. Limited research
has been conducted on mid-sized communities nested between larger counties and cities
in looking at confirming the relationship between all proposed variables in this study,
child obesity with the interconnectivity of child behavior (i.e. eating habits and exercise
habits). Conducting further research in these areas will aid in identifying the root of the
epidemic of child obesity.
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Table 4.3 BMI Univariant Analysis

Variable
OR (95% C.L)
Parents Education
College graduate or more
0.69 (0.31-1.57)
Some college
0.96 (0.44-2.09)
Vocational/Business trade school 1.22 (0.57-2.63)
High school graduate or less
1
Parents income
Low Income
2.31 (1.21-4.39)
High Income
1
Neighborhood safety
S ometimes/N ever
2.23 (1.26-3.94)
Usually/Always
1
Parks
Region 1
1.04 (0.55-1.95)
Region 2
1.21 (0.56-2.63)
Region 3
1
Fast food outlets
Region 1
1.02 (0.54-1.90)
Region 2
1.10(0.50-2.42)
Region 3
1
Grocery stores
1
0.99 (0.55-1.80)
4
1.00
Age
0.80(0.66-0.98)
6-7
1
8-9
0.79 (0.42-1.48)
10-11
Gender
Female
Male
Race/Ethnicity
Asian/Other
Hispanic
Non Hispanic Black
Non Hispanic White

P Trend
0.4625

0.9423

0.9893

0.9772

0.0116

0.36 (0.17-0.78)
1
1.37 (0.77-2.43)
0.0932
0.51 (0.15-1.78)
0.60 (0.25-1.43)
1.13 (0.41-3.12)
1
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Table 4.4 Variables Clustering

6 Clusters

R-squared with

Cluster

Variable

Own
Cluster

Next
Closest

1-R**2
Ratio

Cluster 1

Number of parks

0.9860

0.0290

0.0144

Number of fast food places

0.9991

0.0294

0.0010

Number of grocery stores

0.9921

0.0291

0.0081

Parent eucation

0.7601

0.0188

0.2445

Parent income

0.7601

0.0391

0.2497

Cluster 3

Race/Ethnicity

1.0000

0.0294

0.0000

Cluster 4

Age

1.0000

0.0129

0.0000

Cluster 5

GENDER

1.0000

0.0251

0.0000

Cluster 6

Neighborhood safety

1.0000

0.0369

0.0000

Cluster 2

Total Proportion
Variation of Variation
Number
of Explained
Explained
Clusters by Clusters by Clusters

Minimum Maximum Minimum
Proportion
Second R-squared
Explained Eigenvalue
fora
by a Cluster in a Cluster
Variable

Maximum
1-R**2 Ratio
fora
Variable

1

3.052774

0.3392

0.3392

1.662880

0.0031

2

4.676857

0.5197

0.3313

1.154961

0.0360

0.9683

3

5.753128

0.6392

0.3880

0.994134

0.2107

0.7984

4

6.703464

0.7448

0.5373

0.912145

0.2107

0.7984

5

7.637776

0.8486

0.5702

0.859644

0.5702

0.4463

6

8.497420

0.9442

0.7601

0.479780

0.7601

0.2497
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Table 4.5 Multivariable analysis obese v. overweight/normal and obese/overweight v.
normal

Variable
Parents Education

OR (95% Cl)

P Trend

0.4104

College graduate or more
Some college
Vocational/Business trade school
High school graduate or less
Parents income
Low Income
High Income
Fast food outlets
Region 1
Region 2
Region 3
Neighborhood safety
S ometimes/N ever
Usually/Always

1.30(0.49-3.42)
2.26 (0.88-5.85)
2.09 (0.86-5.10)
1
3.93 (1.66-9.30)
1
0.7939
1.11 (0.55-2.23)
1.06 (0.46-2.43)
1
2.23 (1.17-4.25)
1

Gender
Female

1
1.27 (0.67-2.41)

Male
Age

0.0029

6-7

1

8-9

0.75 (0.38-1.50)

10-11

0.27 (0.12-0.62)

Race/Ethnicity
Asian/Other
Hispanic

0.0937
0.64 (0.15-2.72)
0.48 (0.18-1.26)
0.98 (0.32-2.99)
1

Non Hispanic Black
Non Hispanic White
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Abstract

Objectives: This cross-sectional observational study examines the relationship between
socioeconomic status (SES), built environment, and food environment factors and the
physical activity and eating habits of children. Sample: Sample size for a medium effect
size (ES= .15), at power=.80, for alpha=.05, is n= 92. For this study the sample size was
increased to n=171. Method: In this study, the participants were selected from three
separate elementary schools located in the city of Montclair, California. Information
about family income and health information about the student was gathered. In addition,
the number of parks, fast food restaurants, and grocery stores within the school district
boarder lines (referred to as catchment areas) were tallied. We hypothesized that
childhood obesity is associated with SES (income level, education level, access to
affordable healthy foods), the built environment (number of parks within each school’s
catchment area, and parent/guardian’s perception of neighborhood safety), and the food
environment (number of grocery stores within each school’s catchment area, availability
of fast food and fatty foods within each school’s catchment area) is associated with the
eating habits and level of physical activity of children, and that physical activity and
eating habits are related to childhood obesity. Results: Children in lower income families
have 2.11 times the odds of consuming fast foods, and 3.05 times the odds of consuming
more soda compared than higher income families. Children whose parents never never or
sometimes feeling safe in the neighborhood 2.257 times more likely to consume fast food
than those who felt safe. Children whose parent/guardian reports some college or higher,
compared to those who report high school level of education of less, have 2.28 times the
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odds of consuming fruits, 2.84 times the odds of consuming more milk, 2.87 times the
odds of consuming more vegetables, and have 2.81 times the odds of engaging in more
physical activity. Children who engage in physical activity (1-3 days) compared to (0
days) are 69% less likely to be obese. Conclusion: The findings suggest parent incomes,
parent education, concern for neighborhood safety are associated with engagement in
physical activity and food consumption among Montclair children. Furthermore, many
variables of food consumption and physical activity are associated with higher BMI
percentiles among Montclair children.

Key Words: childhood obesity, socio-economic status (SES), built environment, obesity,
food-environment, physical activity, body mass index (BMI)
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Introduction
Obesity continues to be a rising issue across the nation and is more prevalent
among urban populations. Many recent studies have identified an association between
socioeconomic status (SES), environmental factors and childhood obesity. Furthermore,
studies have shown a relationship between the above variables and children’s physical
activity and eating habits. (Healthy Youth, CDC, 2010) There are often environmental
barriers in urban areas an individual’s ability to engage in physical activities, including
unsafe neighborhoods and a lack of community parks and recreational centers. In
addition to environmental barriers, income also plays a major role in the rise in obesity
among individuals living in urban communities (Maziak, et al., 2008; Black & Macinko
2010; Oreskovic, Kuhlthau, Romm, & Perrin, 2009).
Literature Review. Many recent studies have shown a relationship between
socioeconomic status SES (education level and income level), food environmental factors
(i.e., presence of fast food outlets and the number of grocery stores), built environment al
factors (i.e., perception of neighborhood safety and the number of parks), child exercise
and eating behaviors, and childhood obesity (Kipke, M., E. Iverson, et al., 2007; Larson,
N., M. Story, et al., 2009; and Lovasi, Hutson, Guerra, and Neckerman, 2009). Obesity
rates and BMI are higher for individuals with low socioeconomic status (Lovasi, Hutson,
Guerra, and Neckerman, 2009). Individuals with low SES and who reside in low-income
communities lack access to safe places to exercise (e.g., parks, recreational facilities),
which contributes to obesity problems among children (Singh et. al, 2010).
Children living in low level social and built environment al neighborhoods are
fifty percent more likely to be physically inactive (Singh et. al, 2010). This is due, in part,
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to lack of access to safe parks, in addition to concerns about neighborhood safety (Singh
et. al, 2010). Furthermore, lack of access to safe public parks in these communities make
it more difficult to exercise outdoors, thus discouraging many outdoor activities in which
children can participate, further contributing to childhood obesity (Babey, S., E. Brown,
et al. 2005). In addition to the exercise limitations, fast food is the most accessible and
cost efficient food in low-income ethnic minority populations particularly those living in
urban areas (Powell et. al., 2007).
Singh, Siahpush, and Kogan (2010) examined whether children living in unsafe
neighborhoods, those of low socioeconomic status, and those who lack access to clean
and safe parks and walking spaces are more at risk of obesity. The authors used the 2007
National Survey of Children's Health. Researchers conducted a telephone survey between
2007 and 2008. About 1,800 children from each state in the US participated in the study.
Parents/guardians completed the survey on their child’s behalf. Researchers asked
questions pertaining to sociodemographic factors and perception neighborhood safety.
The researchers concluded that children living in unsafe neighborhoods with social
disparities, such as lack of access to parks and recreational centers, and lowincome
housing, have a 20 to 60 percent higher probability of becoming obese compared to
children who do not live under those conditions.
Asante, Cox, Sonneville, Samuels, and Taveras (2009) suggest that lack of public
parks and exercise impacts the health and well-being of communities. Those with lower
income, higher poverty, and greater proportions of ethnic/racial minorities — who are
most at risk of being overweight and physically inactive — also have the fewest physical
activity-related opportunities (Asante, et al, 2009 and Fact-Sheet, 2008). Individuals will
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exercise more if they have better access to places to exercise, such as parks, basketball
courts, gyms, and if the neighborhood provides a high quality environment for outdoor
activity. The U.S Centers for Disease Control and Prevention (CDC) reports that the
creation of or enhanced access to places for physical activity can result in a 25% increase
in the percentage of people who exercise at least three times per week (Health Trends,
2006).
In addition to factors related to neighborhood safety, lack of local public parks
and access to affordable healthy foods, are examples of resources unavailable to
individuals living in urban areas that contribute to obesity and act as a barrier for
engaging in physical activity. Kipke et al. (2007) conducted an observational study in
East Los Angeles to identify environmental influences, including access to nutritious
food, and physical inactivity, that are related to the rise of obesity in urban communities.
The researchers examined data from a number of local restaurants, the availability and
quality of fruits and vegetables in local grocery stores, and the quality of local parks.
The researchers found that 93 of the 190 (49%) food establishments in the
community were fast-food restaurants. Of the fast-food restaurants, 63 percent were
within walking distance of a school. In addition, of 62 grocery stores, only 18 percent
sold fresh fruits and vegetables. Of these, only four were within walking distance of a
school. Neighborhood disparities in access to food is a health issue because of the
potential to influence dietary intake and obesity (Larson, 2009).
Kipke et al. (2007) also found that there were four parks in the community that
did not have graffiti, although these parks in this community accounted for only 0.543
acres per 1000 residents in the neighborhood. The quality of the community parks in Los
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Angeles neighborhoods are of poorer quality compared to other neighborhoods in higher
SES areas. In East Los Angeles, about 40 percent of children and 55 percent of adults are
overweight or obese (Kipke et ah, 2007). This is directly related to the neighborhood and
environment. In urban communities residents will not take advantage of opportunities to
exercise if they do not feel safe (Kipke et ah, 2007). The atmosphere of most public parks
in low-income communities look and feel unsafe, due in part to the graffiti, use of drugs
and drug dealing activities, gang activities , overt alcohol use, and the presence of
homeless individuals living and sleeping in the parks. If residents do not feel safe in their
environment and perceive that there are no safe parks in their areas (Eloet al al, 2009),
they will avoid outdoor activities and prevent their children from playing outdoors—thus
s are not able to adequately exercise (Babey et al., 2005). Access to safe parks helps
increase physical activity among children and adolescents in urban areas (Babey et al.,
2005). Parents/guardians are hesitant to allow their children to play in an unsafe
environment. This leaves the urban community without space to run, walk, swim or play.
Krukowski, West, Harvey-Berino, and Prewitt (2010) examined whether
demographic factors of number of stores in neighborhoods or store size have an impact
on the availability and price of healthy foods in stores and markets. The researchers
collected data from the Nutrition Environment Measures Study-Store (NEMS-S)
instrument, and conducted a standardized observational survey to evaluate 42 food stores
in Vermont and Arkansas. They also used 2008 census data associated with median
household income and proportion African Americans to distinguish number of stores in
neighborhood and used the number of cash registers to measure store size.
Results of the study showed that income was significantly related to the NEMS-S
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healthy food availability score (r = 0.36, p < 0.05). Larger stores had more affordable
prices for healthier items (r=0.40, p< 0.01); however, the larger stores were located in
areas with higher median household income. The results also showed that, healthier foods
are less available in markets in low-income areas. The relationship between healthier
food affordability and neighborhood is significant.
In addition to physical activity aiding in the rise of obesity rates among children,
research shows that eating habits also may contribute to obesity rates among children.
Although being overweight is usually associated with eating too much rather than when
hungry, a research shows that individuals who have gained the most weight in the last
decade tend to have the lowest incomes, and often go without the right kinds of food and
not enough of the healthy foods (Wang, 2001). Many people cannot afford to eat healthy.
Generally, these people are obese, because they have little money to spend on a healthy
diet. It is less costly to purchase a meal from the local fast food dollar menu, than it is to
shop at a distant health foods or farmers market. There are people whose choices are
severely limited by finances and time allocation.
Individuals living in urban communities often want to buy healthy food for their
family, but the full-service and good grocery stores are too far away and too pricey.
Lower socio-economic status (SES), which involves education level, income and
employment, is directly related to increased rates of obesity among both adults and
children.
Research Purpose. The primary purpose of the study is to identify the
relationship between a child’s physical activity and eating habits, socioeconomic status,
the food environment, and the built environment. We investigated the perception of
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neighborhood safety, accessibility to safe parks, fast food restaurants, and grocery stores,
and how these factors contribute to a child’s exercise and healthy eating habits
(represented as behavior). Finally, we examined if there is an association between what
children eat, how much physical activity children engage in, and child body mass index.
Research Question. We hypothesized that: The built environment, the food
environment, and socioeconomic status influence whether children engage in physical
activty and food consumption (represented as behavior); and secondly, that children’s
level ofphysical activity and food consumption (represented as behavior) influence
childhood obesity.
Method
Study Design and Sample. This is a cross-sectional observational study to
determine if incomes, education levels, perception of neighborhood safety, and number of
fast food restaurants, parks, and grocery stores have an impact on children’s eating habits
and engagement in physical activity, and if these factors increased rates of childhood
obesity. Due to the nature of the study, we only observed the relationships between the
variables and did not provide an intervention or treatment.
Based on power analysis from SAS, a minimum sample size of n=92 was
identified; however, a sample size of n=171 (171 students and their parents/guardians)
was used for this study.
There are eight elementary schools located in Montclair, CA. We selected three
elementary schools randomly from within the school district. All students from the three
elementary schools in grades 1-5 (totally approximately 500 students in each school)
received take-home consent forms to request participation in this study. Of these, 171
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students assented to be a part of the studyand returned parental consent forms. For the
purposes of the study, a child and his or her parents or guardians were counted as a single
unit. Parents/guardians assisted their children by completing a survey questionnaire on
their child’s behalf.
Study Variable, Instrumentation, and Measurement. For this study, we
examined whether there was a relationship between socioeconomic status, foodenvironment, built environment, and child engagement in physical activity and food
consumption, as well as obesity (using the body mass index, BMI). There are six
independent variables, income and education level (representing socioeconomic status),
variables that make up the food environment (number of fast food places within the
schools district lines, number of grocery stores), and variables that make up the
measurement of the built environment, which are number of parks and parent/guardians’
perception of neighborhood safety. There are six dependent variables: physical activity
and the variables that make up eating habits (consumption of fast food, milk, soda,
vegetable, and fruit). In the second model of this study, there were six independent
variables, including physical activity, and consumption of fast food, milk, soda,
vegetables, and fruit. There was one dependent variable: child obesity.
For the study, the operational definition for obesity was based on the body mass
index (BMI). Body Mass Index is a continuous interval variable. An obese child is
someone with a BMI equal to or greater than the 95 percentile for their age and gender
(Healthy Youth, CDC, 2010). Body Mass Index, is calculated using a child’s weight and
height, which is then used to find the matching BMI or age percentile for a child’s age
and sex (Healthy Youth, CDC, 2010). Therefore, if the child’s BMI is above the 95th
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percentile, then he or she will be considered obese (Healthy Youth, CDC, 2010). The
Adam MDW-250L digital medical scale was used to measure the student’s weight and
height, then use the Child BMI Calculator on the Centers for Disease Control website to
determine BMI percentile. Geographic information system (GIS) data were derived from
the California Department of Public Health database to obtain the number of parks,
grocery stores (including comer stores and markets), and fast food restaurants within
each school’s catchment area. We also used sections of the 2007 National Survey of
Children’s Health survey, created by the Data Resource Center for Child & Adolescent
Health, to measure socioeconomic status (nschdata.org, 2007). In using the questions in
this survey, socioeconomic status was measured in terms of (a) parent/guardian
education, and (b) parent/guardian income (2007 National Survey of Children’s Health
Survey).
The built environment was measured observationally by the researchers counting
the number of parks, grocery stores, and fast food places within the school district radius
and confirmed by comparing the counts to GIS data. Built environment was also
measured by the parent/guardians’ perception of their neighborhood’s safety. We also
used the 2007 National Survey of Children’s Health survey, question K10Q40 to measure
built environment by (a) parent/guardians perception of neighborhood safety.
Lastly, the 2005 Dietary Guidelines for Americans was used to determine the
standards for what is considered “a healthy diet (consumption of vegetables, fruit, and
milk)” and “physically active” (represented as behavior) for children. To measure
physical activity we used the 2007 National Survey of Children’s Health survey, section
K7Q41. Physical activity was measured in terms of (a) whether on most days during the
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past week: the child exercised, played a sport, or participated in physical activity for at
least 20 minutes that made [him/her] sweat and breathe hard? (1) Yes; (2) No; and (b)
What are the number of days during previous week they engaged in vigorous physical
activity (as identified above)? (1) 0 days (2) 1-3 days (3) 4-6 days (4) Everyday (77)
Don’t know (99) Refused.
To measure healthy diet we used the 2003 Family Health Outcome Project
(FHOP) University of California San Francisco survey questions, as well as the 2010
National Youth Physical Activity and Nutrition Survey, created by the Center for Disease
Control. Questions about food consumption were open-ended, and answers were
collected as continuous variables.
Data Collection
This study used a self-report method of data collection of the socioeconomic
status, child’s eating habits and physical behavior, and neighborhood safety study
variables in a structured survey. Survey questions from the 2007 National Survey of
Children’s Health were used, along with health and fitness standards from the 2005
Dietary Guidelines for Americans. We collected child weight and height measurements
while the children were in school. BMI data collection took place in the nurse’s office of
each of the three selected elementary schoolsto allow for privacy. Each measurement
took no greater than 5 minutes for each child.
Take-home surveys for parents and guardians, written in both English and
Spanish, were given to the teachers to distribute to their students. The students were
directed to deliver the survey, consent, and assents forms to his/her parent/guardian until
sampling goal was reached. Surveys were twenty-two questions and took less than 10
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minutes to complete, which was determined after pilot testing the survey.
Parent/guardians were asked to take the survey home so that it may be completed with
their child. Parent/guardians were asked to complete the surveys with their child’s input.
Reminder notices were also be sent a week after the surveys were distributed.
Sample Size and Power Analysis
In determining the sample size for this study a power analysis based on SAS was
necessarily used. Given the statistical analysis test used (Multiple Linear Regression) and
the type of experiment (observation experiment) a medium effect size was used. Sample
size for a medium effect size (ES= .15), at power=.80, for alpha=.05, is N= 92. The
resulting actual power level is also .80. A minimum sample size of 92 subjects is
necessary to achieve adequate power (.80). Given, that this is only a recommended
minimum, we increased the sample size to N=171 (171 students along with their
parent/guardians). Parents were asked to complete a survey on behalf of their children
(students). The sample includes both parents and guardians, so when referencing parents
in the study, this includes guardian.
Data Analysis
In this research study, the first question addressing the association between SES,
built environment, the food environment, and physical activity, and eating habits, both
logistic and ordinal logistic regression analysis was used. We developed two models,
using logistic regression for dichotomous variable outcomes and ordinal logistic
regression for models with multiplevariable outcomes. We developed one model for the
second research question addressing the association between child participation in
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physical activity, eating habits, and child obesity. For this question we used logistic
regression.
Frequency tables were used to identify predictor variable levels with insufficient
counts for any category of physical activity and food consumption (See Tables 2 through
7). Given this, parent/guardian education initial seven levels were collapsed into three
levels. Furthermore, neighborhood safety was reduced from four to two levels. After
collapsing the variables, univariant ordinal logistic regression was used to assess the
association between each predictor variable and physical activity and food consumption.
We wanted to look at one single predictor variable at a time, and it’s correlation with
physical activity, each of the food consumption variables, and finally child BMI
percentile. After using univariant ordinal logistic regression, a multivariant model was
developed in order to look at multiple variables and the correlation between physical
activity, food consumption, and child BMI percentiles. All tables in the article show the
adjusted cumulative odds ratios along with 95% confidence intervals that were computed
using ordinal logistic regression. All analysis were done by using SPSS 20 software and
confirmed with SAS 9.3 (SAS Institute,Cary, NC, USA).
Results
Descriptive Statistics Descriptive Statistics. All students inSchool 1, School 2,
and School 3, were able to participate. Consent forms, assents forms and surveys were
distributed to all students at each school. Of all the students who received consent, assent,
and surveys, 194 students responded and 171 students showed up to participate in the
study. Child Body Mass Index (BMI) was categorized into percentile. Children with
BMI between 1st to 84th percentiles were categorized as “Healthy Weight,” BMI
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between 85th to 94th percentiles were categorized as “Overweight” and those with BMI
between 95th to 100th percentiles were categorized as “Obese.” Healthy weight and
underweight weight were grouped into one category due to only being four observations
for the “underweight” category. In this study, BMI is grouped into three categories, “1”
represents healthy weight, “2” represents overweight, and “3” represents obese. The
sample is composed mainly by obese participants who represent 39.2% of the students in
the study, whereas 35.7% are overweight, and 25.1% of the sample are healthy weight
(Table 1).
Socioeconomic Status (SES). Children whose parent/guardian reports low
income families have the odds of consuming more fast foods that are 2.11 times greater
compared to those who report higher income (Table 10). Also, children from low-income
families are 3.05 times more likely to consume soda than those who report higher income
(Table 13).
Children whose parent/guardian reports some college level education or higher
are 3.23 times more likely to drink milk compared to those who report high school
education or less (Table 9). Children whose parent/guardian reports having a
vocational/business trade education are 3.87 more likely to drink milk compared to those
who report high school education or less (Table 9).
Children whose parent/guardian reports having a vocational/business trade
education are 2.81 times more likely to engage in physical activity compared to those
who report high school education or less (Table 8). Lastly, children whose
parent/guardian reports some college level education or higher are 2.97 times more likely
to eat vegetables compared to those who report high school education or less (Table 11).
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Children whose parent/guardian reports having a vocational/business trade education are
2.63 times more likely to eat vegetables compared to those who report high school
education or less, but this was found not to be statistically significant (Table 11).
The current findings suggest that there appears to be a relationship between
socioeconomic status (income and education) and physical activity and food
consumption. As income and education level increased, the consumption of healthy foods
(i.e. milk and vegetables) increased and the consumption of unhealthy foods (i.e. fast
foods and soda) decreased. Also, there appears to be a relationship between food
consumption and child BMI percentile. The risk of obesity increased as parentals income
and education levels decreased.
Built Environment. Children whose parents report never or sometimes felt safe
in the neighborhood are 2.57 times more likely to eat fast food than children whose
parents report usually or always feeling safe in their neighborhood (Table 10). The
findings suggest that there appears to be a relationship between one of built environment
al factors (perception of neighborhood safety) used in this study and fast food
consumption. As the child’s parent’s perception of neighborhood safety decreased, child
fast food consumption increased.Perception of neighborhood safety appears to have a
negative association with child fast food consumption.
Gender. Gender was found to be an important confounder in the fast food
consumption model. Males have odds of consuming more fast food that are 2.22 times
greater compared to females (Table 10).
Food Consumption, Physical Activity, and BMI. The current findings suggest
an association between physical activity and child obesity (BMI percentile). As the
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number of days a child engages in physical activities increases, child BMI percentile
decreases. Physical activity is inversely associated with child BMI percentile.
The current findings suggest a relationship between fast-food consumption (2 or
more days a week) and child obesity (BMI percentile).Children who reported eating fast
food at any time during the week were more likely to be obese than children who did not
eat fast food. .
The current findings suggest an association between soda consumption (2 or more
cups per day) and child obesity (BMI percentile). Children who reported consuming soda
were more likely to be obese than those who do did not consume any soda.
There appears to be an association between physical activity, soda consumption,
fast-food consumption and child body mass index percentile. Children who consume 2 or
more cups of soda per day are 2.18 times more likely to be obese than those those who
consume 1 or less cups per day; children who ate fast food 2-3 times a week were 11.38
times more likely to be obese than those who ate fast food 1 or less times per week;
children who consume fast food 4-6 times a week are 24.97 times more likely to be obese
than those who consume fast food 1 or less times per week (Table 15). Children who
engage in (1-3 days) of physical activity per week have odds of obesity 69% lower than
those who did not engage in physical activity each week. Children who engage in (4-6
days) of physical activity per week have odds of obesity that are 78% lower than those
who did not engage in physical activity each week (Table 15). There was a trend with
fruit consumption which shows a positive effect, but was not significant (Table 15).
Furthermore, variables in the univariant model remain significant in the multivariant
model after adjusting for the effect of the other variables left in the model.
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Summary of Findings
Children of lower income parents have three times the odds of consuming more soda
(more than 1 cup) compared to those who report higher income. Children whose parents
report some college or more have three times the odds of consuming more milk (more
than 1 cup) compared to those who report high school education or less, and those with
vocational trades have almost four times the odds of consuming more milk. Those
children of parents who report some college or higher have almost three times the odds of
consuming more vegetables compared to high school education or less, and almost three
times the odds if you have a vocational trade.
As the research suggests, individuals from lower income categories have less
access to healthier food and drink choices. Additionally, the research suggests that
children whose parents report having higher education consume healthier foods and
drinks and engage in more exercise, possibly because they are able afford healthier foods
and are more aware of health concerns, including eating and exercise habits.
Children who have more access to grocery stores have three times the odds of
consuming more milk compared to those with fewer grocery stores in their catchment
area. Greater accessibility of grocery stores in a child’s neighborhood increased
consumption of milk.
Children whose parents report increased concern for the safety of their
neighborhood have three times the odds of consuming more fast foods than those whose
parents have fewer concerns. Parents who perceive their neighborhoods as unsafe may
reside in lower-income communities, and research suggests that fast food consumption is
higher in these neighborhoods.
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Discussion
The primary purpose of this study was to identify the relationship between child
behavior (physical activity and food consumption), socioeconomic factors, the built
environment, and the food environment. The secondary purpose of the study was to
identify the relationship between child behavior (physical activity and food consumption)
and child obesity (BMI percentile). The research investigated the perception of
neighborhood safety, accessibility to safe parks, fast food outlets, and grocery stores, and
how these factors contribute to the child’s engagement in physical activity and food
consumption (represented as child behavior) separately. Previous literature failed to make
the link between the interconnectivity of socioeconomic status, the food environment, the
built environment and the effects these factors may have on individual child behavior as
it pertains to physical activity and food consumption, and additionally, how these factors
contribute to child obesity. A literature review revealed a gap in research exploring how
these factors relate to each other on an individual level. The literature reviewed reflects
the relationship between the identified variables in evaluating aggregated county level
data rather than individual level data specific to smaller geographic areas such as
Montclair, which are located between larger cities. Thus, we examined the
interconnective relationship and effects these factors have on individual child BMI
percentile and child behavior. The results of this study support the hypothesis of the
linkage between many of these variables with child body mass index percentile and child
behavior; however, some results were not found to be statistically significant. The
findings also suggest that parental income, and education level as well as concerns for
neighborhood safety are associated with eating habits and physical activity level among
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Montclair children. Furthermore, that many variables of food consumption and physical
activity are associated with higher BMI percentiles among these children.
Limitations
This study has some limitations. First, the generalizability of the results may be
limited, given the small population size utilized in this study. Secondly, we use of selfreported data for gathering information on parent/guardian perception of neighborhood
safety and variables used in measuring socioeconomic status. Future studies should not
only utilize an objective measure for parent/guardian perception of neighborhood safety
and socioeconomic status, but also identify a larger sample size. Lastly, participants’
knowledge that the research project was about child obesity and factors that make up
socioeconomic status, the built environment, and the food environment may have
influenced the parent/guardians’ answers as well.
Implications of the Study
Health education and promotion play a major role with prevention, and
controlling the obesity epidemic. Developing a better understanding of the association of
built environment al, food-environmental, and socioeconomic factors with child behavior
(physical activity and eating habits), as well as the relationship between child behavior
and child obesity, will provide insight into ways to develop interventions and policies to
assist with minimizing these risk factors.
Furthermore, this study will help draw more attention to growing Inland areas
within large counties, such as the city of Montclair. With the increase attention to mid
sized communities nested between larger counties and cities, this will ideally raise
awareness and resources in these areas.
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Limited research has been conducted on mid-sized communities nested between
larger counties and cities in looking at confirming the relationship between all proposed
variables in this study, child obesity with the interconnectivity of child behavior (i.e.
eating habits and exercise habits). Conducting further research in these areas will aid in
identifying the root of the epidemic of child obesity.

79

Table 5.1 Distribution of Outcome and Predictor Variables
Variable
BMI category
95th Percentile and above
85th-94th Percentile
1st-84th Percentile
Parents education
9th-12th Grade/No Diploma
Graduate/ GED Completed
Vocational/trade
Some College credits no degree
Associates Degree
Bachelors Degree
Masters Degree
Parents income
Less than $15,000
$16.000to $20,000
$21.000to $25,000
$26.Q00to $30,000
$31.000to $35,000
$36,000 to $50,000
$51.000to $75,000
More than $75,000
Neighborhood safety
Never
sometimes
Usually
Always
Parks
Region 1
Region 2
Region 2

Counts
67
61
43
9
71
32
30
16
9
1

5

42
72
40
12

Variable
Fast-food outlets
Region 1
Region 2
Region 3
Grocery stores
1
4
Age
6
7
8
9
10
11
Gender
Male
Female
Race/Ethnicity
Asian^Other
Hispanic
Non Hispanic Black
Non Hispanic White

Counts

7
91
60
13
53
29
89

Note: Variable counts identified with the
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symbol had zero observations

53
28
90
53
118
17
45
37
36
25
11

63
108
14
101
33
22

Table 5.2 Distribution of explanatory variables by physical activity
Physical Activity
Variable
Parents education
High school
graduate or less
Vocational/Business
trade school
Some college or more

No
44

Physical Activity

Yes Variable
Grocery stores
1
36

No

Yes

21

32

49

69

6-7

24

38

9

23

4

16

40

Age

Parents income
Low Income

27

20

8-9

31

42

High Income

43

81

10-11

15

21

Neighborhood safety
Sometimes/Never

42

Gender
Male
56

26

37

Usually/Always

28

45

Female

44

64

Parks
Region 1

21

Race/Ethnicity
Asian/Other
32

3

11

Region 2

12

17

Hispanic

42

59

Region 3

37

52

Non Hispanic
Black
Non Hispanic
White

12

21

13

9

Fast food outlets
Region 1

21

32

Region 2

12

16

Region 3

37

53

81

Table 5.3 Distribution of explanatory variables by fast food consumption

Variable
Parents education
High school
graduate or less
Vocational/Business
trade school
Some college
College graduate or more

2 or less 3 or more Variable

2 or less 3 or more

Age
43

37

6

9

8

18

14

7

24

21

16

14

8

18

19

14

12

9

22

14

10

14

11

6

5

Male

30

33

Female

63

45

8

6

Parents income
Low Income

22

25

High Income

71

53

Neighborhood safety
Sometimes/Never

52

46

Usually/Always

41

32

Parks

11
Gender

Race/Ethnicity
Asian/Other

Region 1

25

28

Hispanic

58

43

Region 2

19

10

18

15

Region 3

49

40

Non Hispanic
Black
Non Hispanic
White

8

14

1

25

28

4

68

50

Grocery stores
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Table 5.4 Distribution of explanatory variables by milk consumption
Physical Activity
Variable
Parents education
High school
graduate or less
V ocational/Business
trade school
Some college
College Graduate or
more
Parents income

No

Physical Activity
Variable

Yes

No

Yes

Grocery stores
34

46

1

14

39

7

25

4

47

71

9

21 Age

9

17

6-7

25

37

8-9

28

45

8

28

Male

22

41

Female

39

69

6

8

Low Income

15

High Income

46

32
10-11
78 Gender

Neighborhood safety
Sometimes/Never

33

65

Usually/Always

28

45 Race/Ethnicity
Asian/Other

Parks
Region 1

14

39

Hispanic

34

67

Region 2

13

16

11

22

Region 3

34

55

Non Hispanic
Black
Non Hispanic
White

10

12

14

39

Fast food outlets
Region 1

83

Table 5.5 Distribution of explanatory variables by vegetable consumption

Variable
Parents education
High school
graduate or less
Vocational/Business
trade school
Some college or more

vegetable consumption
2_3 Variable
0-1

0-1

2-3

39

14

75

43

6-7

39

23

8-9

51

22

24

12

40

23

66

Grocery stores
14
1

18

14

29

27 A§e

Parents income
Low Income

41

6

High Income

73

51

vegetable consumption

4

Neighborhood safety
Sometimes/Never

67

10-11
Gender
31 Male

Usually/Always

47

26

Female

74

34

Parks
Region 1

39

Race/Ethnicity
14 Asian/Other

8

6

Region 2

15

14

Hispanic

67

34

Region 3

60

29

Non Hispanic
Black
Non Hispanic
White

22

11

16

6

Fast food outlets
Region 1

39

14

Region 2

15

13

Region 3

60

30

84

Table 5.6 Distribution of explanatory variables by fruit consumption
Fruit Consumption
Variable
Parents education
High school
graduate or less
V ocational/Business
trade school
Some college or more

0-1

Fruit Consumption
Variable

2-3

0-1

2-3

Grocery stores

43

37

1

22

31

12

20

4

59

59

24

32 A§e
29
38

33
35

14

22

30

33

51

57

7

7

Parents income
Low Income

23

24

High Income

58

66

6-7
8-9

Neighborhood safety
S ometimes/N ever

48

Usually/Always

33

10-11
Gender
50
Male
40
Female

22

31

Region 2

15

14

Hispanic

43

58

Region 3

44

45

Non Hispanic
Black
Non Hispanic
White

18

15

13

9

Parks
Region 1

Fast food outlets
Region 1

22

31

Region 2

15

13

Region 3

44

46

85

Race/Ethnicity
Asian/Other

Table 5.7 Distribution of explanatory variables by soda consumption
Soda consumption
Variable
Parents education
High school
graduate or less
Vocational/Business
trade school
Some college
College Graduate or
more
Parents income

No

Soda consumption
Variable

Yes

Yes

Grocery stores

18

62

1

11

42

6

26

4

31

87

20 A§e
19
6-7

17

45

8-9

15

58

10

26

Male

11

52

Female

31

77

5

9

22

79

8

25

7

15

10
7

Low Income

6

High Income

36

41
10-11
gg Gender

Neighborhood safety
S ometimes/N ever

20

78

Usually/Always

22

51 Race/Ethnicity
Asian/Other

Parks
Region 1

11

42

Hispanic

Region 2

11

18

Region 3

20

69

Non Hispanic
Black
Non Hispanic
White

11

42

Fast food outlets
Region 1

No
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H

p
a

Variable

OR (95% C.I.) P Trend Variable
0.0660 Age

Parents education
High school
1
graduate or less
Vocational/Business 2.81 (LOST.54)
trade school
Some college or more2.29 (0.945.56)

oo

oo
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Parents income
Low Income
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Neighborhood safety
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Usually/Always
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OR (95%

1
1.52 (0.633.72)
0.95 (0.471.93)
1
0.4827

Region 1

1.30(0.602.80)

Region 2

0.90 (0.362.25)

Region 3

1

Gender
Male
0.89 (0.431.^
Female
1
Race/Ethnicity
Asian/Other 3.91 (0.73-2(
Hispanic
2.05 (0.73-5.
Non Hispanic [.926 (0.584
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o
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o
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CD

Parents education
0.1256
High school
1
graduate or less
Vocational/Business 3.87 (1.34-11.15)
trade school
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3.23 (1.11-9.47)
College Graduate or 1.95 (0.66-5.82)
more
Parents income
Low Income
1.98 (0.78-5.05)
High Income
oo
oo

1

Neighborhood safety
Sometimes/Never 1.14(1.67-2.38)
\
Usually/Always
Grocery stores
1
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1
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Table 5.10 Multivariable Analysis Fast Food Outcome

Variable

OR

95% Cl

Parents education
High school
1
graduate or less
V ocational/Business
1.37 (0.54-3.45)
trade school
Some college
2.10(0.75-5.87)
College graduate or more 1.34 (0.47-3.79)
Parents income
Low Income
2.11 (0.89-5.03)
High Income
1
Neighborhood safety
Sometimes/N ever
2.57(1.29-5.14)
Usually/Always
1
Fast food outlets
Region 1
1.82 (0.87-3.81)
Region 2
1.52 (0.62-3.76)
Region 3
1
Age
6-8
9-10
10-11
Gender
Male
Female
Race/Ethnicity
Asian/Other
Hispanic
Non Hispanic Black
Non Hispanic White

P Trend
0.3806

0.1485

0.3565

1
0.81 (0.39-1.67)
0.67 (0.28-1.60)
2.23 (1.12-4.45)
1
0.1355
0.50 (0.11-2.27)
0.51 (0.20-1.34)
0.77 (0.26-2.32)
1
89

H

(sa

zr

Vocational/Business
2.63 (0.97-7.15)
trade school
Some college or more 2.97 (1.18-7.51)
Parents income
Low Income
High Income
Neighborhood safety
Sometimes/Never
Usually/Always

1
2.14(0.73-6.28)
1.08 (0.52-2.24)
1

1

10-11
Gender
Male

CD

<:

c

►—j-*

po
CO

CD
Female
>
Race/Ethnicity §
Asian/Other U
Hispanic
<
CD

CTQ

Grocery stores
^O
O

8-9

0.67 (0.30-1.49)

Non Hispanic g
2
Black
CD
Non Hispanic Q
White
C
C/3

4

1

3

"d

p-t-

o

d

O
FT
o
3
a>

0.1247
Parents education
High school
1
graduate or less
Vocational/Business 2.59 (0.98-6.85)
trade school
Some college or more 2.01 (0.844.81)

VO

Parents income
Low Income
High Income
Neighborhood safety
Sometimes/Never
Usually/Always
Grocery stores
1
4

1
0.74 (0.31-1.81)
0.79 (0.40-1.57)
1
1.40 (0.68-2.86)
1

Age
6-7

H
cr;
p

1

CD

K>

8-9
10-11
Gender
Male
Female
Race/Ethnicity
Asian/Other
Hispanic
Non Hispanic
Black
Non Hispanic
White

0.71 (0.3 |
H-j-*

1.29(0.5 |
cr
rT
>

1.22(0.6
1
1.15 (0.2
2.02 (0.7
1.01 (0.3
1.29(0.5

g
^
^
§•
9
I
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1

o

3

O
c

o

3
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Variable

Variable
OR (9%% C.I.) P Trend
0.9562
Age

Parents education
High school
1
graduate or less
Vocational/Business 1.8 (0.59-5.49)
trade school
Some college
1.01 (0.35-2.95)
College Graduate or 1.14(0.36-3.58)
more
Parents income
Low Income
3.06(1.01-9.21)
to

High Income

1

OR (9
V

--------------------

6-7

1

8-9

1.59(0

^
H—‘

CD

c

H-j-t

|
b

10-11
Gender

0.91 (0

?
>
2

Male
Female

1.91 (0

£
p.

n
o

Race/Ethnicity

3

co

3

Neighborhood safety
Sometimes/Never 1.2(0.542.63)
Usually/Always
1
Grocery stores
1
4

1.55 (0.66-3.67)
1

Asian/Other
Hispanic
Non Hispanic
Black
Non Hispanic
White

1.91 (0
2.09 (0
1.83(0
1

g^
S.
o
3
a>

Table 5.14 Univariate Analysis BMI Outcome

Variable OR (95% Cl)
Vegetables Consumption
0
1
1
0.60 (0.24-1.49)
2
0.41 (0.16-1.05)
Milk Consumption
1
0
1

1.71 (0.63-2.19)

2

1.61 (0.74-3.50)

Soda
0-1
2-4

1.38 (0.75-2.54)
0.5951

0

1

1

0.60 (0.25-1.42)

2-3

0.81 (0.36-1.81)

Fast Food
1
0-1
14.10(6.06-32.80)
2-3

<.0001

24.97 (7.78-80.20)

Physical Activity
1
0 day

0.0052

1-3 days 0.33 (0.18-0.62)
4-6 days

0.1729

1

Fruit

4-6

P Trend
0.9500

0.13 (0.05-0.35)
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Table 5.15 Multivariable Analysis BMI Percentile

Variable OR (95% Cl)
Vegetables Consumption
0
1
1
0.84 (0.30-2.34)
2
0.90 (0.28-2.90)
Milk Consumption
1
0
1

1.71 (0.79-3.68)

2

1.86 (0.73-4.74)

Soda
0-1
2-4

0.74 (0.37-1.46)
0.5951

0

1

1

1.36(0.49-3.78)

2-3

1.40 (0.48-4.06)

Fast Food
1
0-1
11.39(4.67-27.79)
2-3

<.0001

24.97 (7.78-80.20)

Physical Activity
1
0 day

0.0052

1-3 days 0-31 (0.14-0.72)
4-6 days

0.1729

1

Fruit

4-6

P Trend
0.9500

0.22 (0.06-0.74)
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CHAPTER 6
ADDITIONAL FINDINGS

A. Qualitative Findings
Geographic information system (GIS) data were derived from the California
Department of Public Health database to obtain the number of parks, grocery stores
(including comer stores and markets), and fast food restaurants within the district border
lines. The quality of markets was measured using the field survey instmment developed
and piloted by Kipke et al. (2007).Using this survey, the quality of markets was measured
by recording if the fruits and vegetables are (1) not available (2) available but poor
quality, and (3) available but good quality. The results of the field observation are
identified in (Table 6.1). I tallied four grocery stores total within all catchment areas. Of
the four grocery stores, there was only one store in the city of Montclair; the others were
located in a neighboring city, Pomona. Two of the four grocery stores were identified as
large chain, while the other registered in the database as small grocery stores and in the
“other” category. Both of the larger chain stores scored a “3” in all areas measured on
the field instmment, with “good” quality fruits and vegetables available . On the other
hand, the smaller chain stores scored a “2” in all measured areas on the field instmment;
fruits and vegetables were available, but of “poor” quality.
The location of the fruits and vegetables in the stores is also important. Although
one of the larger stores and both smaller stores carried fruits and vegetables, they were
located in the rear of the store, while candy, chips, and soda were in front. Only one of
the larger stores positioned fruits and vegetables in the front of the store as well as in the
99

rear of the store. Another study result showed that fast-food consumption was associated
with child obesity. This may be due to the fact thatfast-food restaurants are more
accessible than grocery stores: almost four times as many fast food restaurants than
grocery stores within each school’s catchment area/region (Table 6.2).
Park quality was determined by using the field survey instrument developed and
piloted by the Pacific Institute (2009). Park quality was determined by whether a park is
in (1) good condition (presence of key features including restrooms, ramps, bike racks,
crosswalks, walking or bicycle path, benches, tables, lights, playground, and fields) and
(2) bad condition (absence of a key feature listed in [1] or the presence of an unwanted
condition including graffiti, trash “all over the place,” or broken glass). There are fifteen
parks located in the city of Montclair; CA. Six of the parks were identified as being in
“bad condition.” While, nine of the parks located within the area were categorized as
being in “good condition” (Table 6.3.). As the research suggests in Chapter 2, the quality
of the parks may contribute to the amount a child participates in physical activity, thus
influencing child obesity.
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Table 6.2
Number of Grocery Stores and Fast-Food Places with Each Region

Catchment/Region Area
Region 1
Region 2
Region 3

Grocery Stores
1

Fast Food

4
4

16
17

4

Table 6.3
Park Quality and Quantity

Park Name
Saratoga Park
Alma Hoffman Park
Essex Park
Liberty Park
Sunrise Park
John F Kennedy Park
Sunset Park
Kingsley Park
Moreno Vista Park
Washington Park
Montvue Park
Stuart Wheeler Park
College Park
Blaisdell Park
Garfield Park
*l-Good Condition
*2- Bad Condition
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Park Quality
1
2

1
2

1
1
1
1
2
2
2

1
2

1
1

CHAPTER 7
CONCLUSION AND RECOMMENDATIONS

A. Conclusion
The purpose of this study was to identify the relationship between childhood
obesity (represented as BMI percentile), socioeconomic status, the food environment, and
the built environment. I investigated parents’ perception of neighborhood safety,
accessibility to safe parks, fast food outlets, and grocery stores, and how these factors
contribute to the child’s weight (represented as BMI percentile) separately. The literature
failed to make the link between the interconnectivity of socioeconomic status, food
environment, the built environment and the effects these factors have on individual
child’s BMI percentile. Previous research found a gap in the literatureabout how these
factors relate to each other on an individual level. The literature reviewed reflects the
relationship between the identified variables in evaluating aggregated county level data
rather than individual level data specific to smaller geographic areas, such as Montclair,
which are located between larger cities. The results of the study support the hypothesis of
the linkage between many of these variables with child BMI percentile, however some
results were not found to be statistically significant. These findings suggest that lower
family income, increased neighborhood safety concerns, and young age are associated
with higher BMI percentiles among Montclair children. Furthermore, many variables of
food consumption and physical activity are associated with higher BMI percentiles
among Montclair inner city children.
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1. Limitations. This study has some limitations. First, the generalizability of the
results may be limited, given the small population size. Another limitation is the use of
self-reported data for gathering information on parent’s perception of neighborhood
safety and variables used in measuring socioeconomic status. Future studies should not
only utilize an objective measure for parent perception of neighborhood safety and
socioeconomic status, but also identify a larger sample size. Lastly, given that the
participants were told that this research project was about child obesity and factors that
make up socioeconomic status, built environment, and the food environment, may have
influenced the respondents’ answers as well.
B. Recommendations
1. Implications of the Study and Future Research. Obesity is a public health
problem, which involves educating children, parent/guardians, individuals, families, and
school personnel in this sample community of Montclair, and in other urban
communities. Health education and promotion play a major role in prevention, and
controlling the obesity epidemic. Developing a better understanding of the association of
built environment al, food-environmental, and socioeconomic factors with childhood
obesity rates, will provide insight into ways to develop interventions and policies to assist
with minimizing these risk factors, such as creating safer communities, creating more
jobs to aid in increasing income, and creating more safe parks.
In addition, this study will contribute to the field of public health by adding to
Healthy People 2020 and reaching the objective of improving child health and health
behaviors, thus preventing obesity and related health problems for future generations.
Furthermore, this study will help draw more attention to growing Inland areas within
104

large counties, such as the city of Montclair. With the increase attention to mid-sized
communities nested between larger counties and cities, this will ideally raise awareness
and resources in these areas.
Limited research has been conducted on mid-sized communities nested between
larger counties and cities in looking at confirming the relationship between all proposed
variables in this study, child obesity with the interconnectivity of child behavior (i.e.
eating habits and exercise habits). Conducting further research in these areas will aid in
identifying the root of the epidemic of child obesity. Also, future research should be
conducted on solely looking at qualitative variables and the interconnectivity relationship
with obesity and healthy behavior. Furthermore, given that the population of this study
focused solely on children, increasing the sample to include individuals from the junior
high and high school level could provide for a greater collection of information across the
entire spectrum of child/ adolescents age groups. Lastly, future studies should also be
conducted focusing on foods given within the schools children attend. This will aid in
allowing researchers to capture all meals and snacks children eat through-out the day,
during the weekdays.
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Appendix A
A Gantt Chart showing the timeline of the study
Gantt Chart: SES and Built-Enviornment Effects on Childhood Obesity Study
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Appendix B
Study Survey

Lifestyle Questionnaire
INSTRUCTIONS: Only the child’s parent or legal guardian should complete this
survey. Please place circle or respond to the number that corresponds to your response.
Remember there is no right or wrong answers and your information will be kept
confidential.
1. What is your relationship to [CHILD]?
(1) Mother (Biological, Step, Foster, Adoptive)
(2) Father (Biological, Step, Foster, Adoptive)
(3) Sister (Step/Foster/Half/Adoptive)
(4) Brother (Step/Foster/Half/Adoptive)
(5) In Law
(6) Aunt
(7) Uncle
(8) Grandparent
(9) Other Family Member
(10) Other Non-Relative
(11) Female Guardian
(12) Male Guardian
(77) Don’t Know
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(99) Refused

2. Is [YOUR CHILD] male or female?
(1) Male
(2) Female
(77) Don’t know
(99) Refused
3. What is [YOUR CHILD’S] age?
Age in Years
(77) Don’t Know
(99) Refused
4. Are [YOU(PARENT/GUARDIAN)] White, Black or African American,
American Indian, Alaska Native, Asian, or Native Hawaiian or other Pacific
Islander? [MARK THE ONE THAT BEST DESCRIBES YOU]
(1) White
(2) Black/African American
(3) American Indian
(4) Alask Native
(5) Asian
(6) Native Hawaiian
(7) Pacific Islander
(8) Other
(77) Don’t Know
(99) Refused
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5. Is [CHILD] White, Black or African American, American Indian, Alaska Native,
Asian, or Native Hawaiian or other Pacific Islander? [MARK THE ONE THAT
BEST DESCRIBES YOU]
(1) White
(2) Black/African American
(3) American Indian
(4) Alask Native
(5) Asian
(6) Native Hawaiian
(7) Pacific Islander
(8) Other
(77) Don’t Know
(99) Refused
6. Is [CHILD] of Hispanic or Latino origin?
(1) Yes
(2) No
(77) Don’t Know
(99) Refused
7. Does [CHILD] have any (other) parent/guardians, or people who act as (his/her)
parents, living here?
(1) Yes
(2) No
(77) Don’t Know
(99) Refused
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8. Are you and [CHILDJ's [FATHER TYPE] OR [MOTHER TYPE] currently
married or living together as parent/guardians?
(1) Married
(2) Living Together as Partners
(3) Not Married and Not Living Together as Partners
(77) Don’t Know
(99) Refused
9. Including the adults and all the children, how many people live in this household?
(i)
(77) Don’t Know
(99) Refused
EACH PERSON IN THE HOUSEHOLD MUST BE A CURRENT RESIDENT OF THE
HOUSEHOLD. A CURRENT RESIDENCE IS DEFINED AS A PLACE WHERE THE PERSON IS
STAYING FOR MORE THAN TWO MONTHS AT THE TIME OF THE SURVEY CONTACT

10. What is your annual household income from all sources? [Includes everyone
living in the household]
(1) Less than $15,000
(2) $16,000 to $20,000
(3) $21,000 to $25,000
(4) $26,000 to $30,000
(5) $31,000 to $35,000
(6) $36,000 to $50,000
(7) $51,000 to $75,000
(8) More than $75,000
(77) Don’t know / Not sure
(99) Refused
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11. What is the highest grade or year of school (you have/ [CHILD]'s
[PARENT/GUARDIAN TYPE] has) completed?
(1) 8th Grade or Less
(2) 9th-12th Grade No Diploma
(3) High School Graduate GED Completed
(4) Completed Vocational Trade, or Business School Program
(5) Some College Credit but No Degree
(6) Associates Degree (AA, AS)
(7) Bachelors Degree (BA, BS, AB)
(8) Masters Degree (MA, MSW, MBA)
(9) Doctorate (PhD, EdD) or Professional Degree (MD, DDS, DVM, JD)
(77) Don’t Know
(99) Refused

12. At any time during the past 12 months, even for one month, did anyone in this
household receive any cash assistance from a state or county welfare program,
such as [state TANF name]?
(1) Yes
(2) No
(77) Don’t Know
(99) Refused
13. How often do you feel [CHILD] is safe in your community or neighborhood?
(1) Never
(2) Sometimes
(3) Usually
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(4) Always
(77) Don’t Know
(99) Refused
14. In your neighborhood, is there litter or garbage on the street or sidewalk?
(1) Yes
(2) No
(77) Don’t Know
(99) Refused
15. "We watch out for each other's children in this neighborhood." Would you say
that you definitely agree, somewhat agree, somewhat disagree, or definitely
disagree with this statement?
(1) Definitely Agree
(2) Somewhat Agree
(3) Somewhat Disagree
(4) Definitely Disagree
(77) Don’t Know
(99) Refused
16. During the past 7 days, on how many times did you (CHILD) eat at least one
meal or snack from a fast food restaurant such as McDonald’s, Taco Bell, or
KFC?

17.
How many glasses of milk do you drink daily? (Count the milk you drank
in a glass or cup, from a carton, or with cereal. Count the half pint of milk served
at school as equal to one glass.)
_________________(glass/ cups)

How many cans, bottles, or glasses of soda or pop, such as Coke, Pepsi, or
Sprite, do you drink daily? (Do not count diet soda or diet pop)
18.
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(cans, bottles, or glasses)
19.

How many helpings of fruit on average do you eat per day?
___________(helpings/ servings)

20.
How many helpings of vegetables on average do you eat per day?
________________ (helpings/ servings)
21. On most days during the past week; the child exercised, played a sport, or participated
in physical activity for at least 20 minutes that made [him/her] sweat and breathe hard?
(1) Yes
(2) No
(77) Don’t know
(99) Refused
*If you answered “YES” then answer question 21 below.

22. What are the number of days during previous week the child engaged in vigorous
physical activity (as identified above)?
(1) 0 days
(2) 1-3 days
(3) 4-6 days
(4) Everyday
(77) Don’t know
(99) Refused
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Appendix C

Estilo de vida Cuestionario

Las INSTRUCCIONES: Solo el padre del nino o guardian legal deben completar
esta inspeccion. For favor circulo de lugar o responda al numero que corresponde a su
respuesta. Recuerde que no hay respuestas correctas o equivocadas y su informacion sera
mantenida confidencial.
1. ^Cual es su relacion con [nino]?
(1) Madre (Biologica, Madrastra, Foster, por adopcion)
(2) Padre (biologico, padrastro, Foster, por adopcion)
(3) Flermana (Hermanastra/ Foster / Media / adoptive)
(4) Hermano (Hermanastra/ Foster / Media / adoptive)
(5) Pos Ley
(6) la tia
(7) Tio
(8) Abuelo/ Abuela
(9) Otro miembro de la familia
(10) Otro no pariente
(11) Mujer Guardian
(12) Hombre Guardian
(77) No lo se
(99) Se niega a contestar

2. Es [su hijo] hombre o mujer?
(1) Hombre
(2) Mujer
(77) No sabe
(99) Se niega a contestar

3. ^Cual es la edad de [su hijo]?
Edad en anos
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(77) No lo se
(99) Se niega a contestar
4. ^Es [usted (padre / tutor)] Blanco, Negro o afroamericano, indio americano, native de
Alaska, asiatico o native de la isla del Pacifico de Hawai o de otra indole? [Marque la que
mejor lo describa]
(1) Blanco
(2) Negro / Afro Americano
(3) Indio Americano
(4) Alask native
(5) asiatico
(6) Native de Hawai
(7) Islas del Pacifico
(8) Otros
(77) No lo se
(99) Se niega a contestar
5. Es [NINO] Blanco, Negro o afroamericano, indio americano, native de Alaska,
asiatico o native de la isla del Pacifico de Hawai o de otra indole? [Marque la que mejor
lo describa]
(1) Blanco
(2) Negro / Afro Americano
(3) Indio Americano
(4) Alask native
(5) asiatica
(6) Native de Hawai
(7) Islas del Pacifico
(8) Otros
(77) No lo se
(99) Se niega a contestar

6. Es [CHILD] de origen hispano o latino?
(1) Si
(2) No
(77) No lo se
(99) Se niega a contestar

7. ^Tiene [NINO] cualquier padre (otro) / guardianes o personas que actuan como sus
padres, que viven aqui?
(1)Si
(2) No
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(77) No lo se
(99) Se niega a contestar
8. ^Estan usted y el padre (o madre) del nino actualmente casados o viven juntos como
padres / tutores?
(1) Casados
(2) Vivir juntos como pareja
(3) No Casado y no viven juntos como pareja
(77) No lose
(99) Se niega a contestar

9. Incluyendo a los adultos y a todos los ninos, ^cuantas personas viven en este hogar?
(1)
(77) No lo se
(99) Se niega a contestar
CADA PERSONA EN EL HOGAR DEBE SER RESIDENTE ACTUAL DE LA
FAMILIA. UNA RESIDENCIA ACTUAL SE DEFINE COMO UN LUGAR DONDE
se encuentre la persona por mas de dos meses en el momento del contacto para la
ENCUESTA

10. ^Cual es su ingreso familiar anual de todas las fuentes? [Incluye todos los que viven
en el hogar]

(1) Menos de $ 15,000
(2) $ 16.000 a $20,000
(3) $21,000 a $25,000
(4) $ 26.000 a $ 30.000
(5) $31.000 a $ 35,000
(6) $ 36.000 a $ 50.000
(7) $ 51,000 a $ 75,000
(8) Mas de $ 75.000
(77) No sabe / No esta seguro
(99) Se niega a contestar

11. ^Cual es el grado o ano de escuela (que tiene el padre o tutor tiene) completo?
(1)8° grado o menos
(2) del 9 al 12 grado no Diploma
(3) Graduado de la Secundaria GED Completo
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(4) Comercio Terminado Profesional, o el Programa de la Escuela de Negocios
(5) Algunos creditos universitarios, pero sin titulo
(6) Grade Asociado (AA, AS)
(7) Licenciatura (BA, BS, AB)
(8) Maestria (MA, MSW, MBA)
(9) Doctorado (PhD, EdD) o titulo profesional (MD, DDS, DVM, JD)
(77) No lo se
(99) Se niega a contestar

12. En cualquier momento durante los ultimos 12 meses, incluso durante un mes,
^alguien en este hogar recibe ayuda en efectivo de un estado o un programa de asistencia
publica del condado, como [el estado de TANF nombre]?
(1)Si
(2) No
(77) No lo se
(99) Se niega a contestar

13. ^Con que frecuencia te sientes [NINO] seguro en tu comunidad o barrio?
(1) Nunca
(2) veces
(3) Por lo general,
(4) Siempre
(77) No lo se
(99) Se niega a contestar

14. En su vecindario, hay basura o basura en la calle o la acera?
(1)Si
(2) No
(77) No lo se
(99) Se niega a contestar

15. "Tenemos cuidado con cada uno de los ninos en este barrio". ^Diria que
definitivamente estan de acuerdo, algo de acuerdo, algo en desacuerdo o totalmente en
desacuerdo con esta afirmacion?
(1) Totalmente de acuerdo
(2) Algo de acuerdo
(3) Algo en desacuerdo
(4) totalmente en desacuerdo
(77) No lo se
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(99) Se niega a contestar
16. Durante los ultimos 7 dias, ^cuantos dias su hijo (nino) a comio al menos una comida
o un aperitivo en un restaurante de comida rapida como McDonalds, Taco Bell o KFC?

17. ^Cuantos vasos de leche de bebe a diario? (Cuente la leche que tomaste en un vaso o
taza, de un carton o con cereales. Cuenta la media pinta de leche servida en la escuela,
igual a un vaso.)
(vidrio / taza)

18. ^Cuantas latas, botellas o vasos de soda o pop, como Coca Cola, Pepsi, Sprite o, lo
que usted bebe cada dia? (No cuente los refrescos de dieta o el pop de dieta)
(Latas, botellas o vasos)
19. ^Cuantas raciones de fruta en promedio se come al dia?
(Raciones o porciones)
20. ^Cuantas porciones de verduras, en promedio, lo que come al dia?
(Raciones o porciones)

21. En casi todos los dias durante la semana pasada, el nino ejercito, jugo un deporte, o
participo en actividad fisica durante al menos 20 minutos que hicieron que [el / ella]
sudar y respirar agitadamente?
(1)Si
(2) No
(77) No sabe
(99) Se niega a contestar
* Si su respuesta es "SI" responda a la pregunta 21.
22. ^Cuales son el numero de dias durante la semana anterior que el nino involucrado en
actividad fisica vigorosa (como se identifica mas arriba)?
(1) 0 dias
(2) 1-3 dias
(3) 4-6 dias
(4) Todos los dias
(77) No sabe
(99) Se niega a contestar
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Appendix D

Quality of Parks and Market Places Field Survey
1. Fruits and Vegetables are...?
(1) NOT AVAILABLE
(2) AVAILABLE POOR QUALITY (not fresh)
(3) AVAILABLE GOOD QUALITY (fresh)

2. Is the park considered in... ?
(1) GOOD CONDITION ( presence of key features including restrooms,
ramps, bike racks, crosswalks, walking or bicycle path, benches, tables,
lights, playground, and fields)
(2) BAD CONDITION (absence of a key feature listed in [1] or the
presence of an unwanted condition including graffiti, trash “all over the
place,” or broken glass)
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Appendix E
Survey Tool Reference
Demographics
• Survey questions (1-7)
2007 National Survey of Children's Health
http://www.nschdata.Org/Content/Guide2007.aspx#S10
Socioeconomic Status
• Survey questions (8-10)
2007 National Survey of Children's Health
http://www.nschdata.Org/Content/Guide2007.aspx#S 10
Quality of Markets
• Field Survey question (1)
Kipke, M., E. Iverson, et al. (2007). "Food and park environments: neighborhood-level
risks for childhood obesity in East Los Angeles." Journal ofAdolescent Health
40(4): 325-333.

Quality of Parks
• Field Survey question (2)
Moore, E and Prakash, S. (2009). Measuring What Matters. Pacific Institute.
http://www.pacinst.org/reports/measuring what matters/
Perception of Neighborhood Safety
• Survey questions (11-13)
2007 National Survey of Children's Health
http://www.nschdata.Org/Content/Guide2007.aspx#S 10
Healthy Diet
• Survey questions (14-18)
2003 FHOP University of California San Francisco Survey
fhop.ucsf.edu/fhop/docs/pdf/prods/cas/pt_surv_obesity.doc
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2010 National Youth Physical Activity and Nutrition Survey
http://www.cdc.gov/healthvYouth/vrbs/pdf/nvpans/2010nvpans questionnaire.pdf
Physical Activity
• Survey questions (19-20)
2007 National Survey of Children's Health
http://www.nschdata.Org/Content/Guide2007.aspx#S 10
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Appendix F

LOMA LINDA
UNIVERSITY
School of Public Health
Parent/Guardian Informed Consent
The Effects of Socioeconomic, Built Environment, and Food Environment Factors on
Childhood Obesity

PURPOSE AND PROCEDURES
You and your child are invited to participate in a study conducted by Krystal
Redman, MHA, a student researcher from Loma Linda University, School of Public
Health. The purpose of the study is to gain a better understanding of the connection
between the environment, income and education levels related to child obesity rates in the
inner city of Montclair. This study is important because very little research has been done
with children in grades 1st to 5thin Montclair. The reason you and your child are being
asked to take part in this study is because your child is in one of the lower grade classes
in the Ontario-Montclair School District.
Your child’s participation will involve me measuring their height and weight to
determine their body mass index (BMI). I will do this at your child’s school, in the
nurse’s office; and will only take 5 minutes out of their scheduled class time. Your
children’s participation in this study will help identify the connection between what your
children do, what they eat, and the community they live in. If you and your child
consent to participate, we will also ask you (the parent/guardian) to complete a 22
question survey about your child, yourself, and your household. You will also be asked to
help your child review the assent form given to him or her and help in them in signing
the form.
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In return for your time and participation you will receive a Subway meal voucher
worth $5.00, and your child will receive a toy valued at $2.00. The Subway voucher will
be for you—the parent/guardian. I will give the voucher to your child right after I take his
or her measurements. Your child will be asked to deliver the voucher to you when they
get home from school.
Montclair, CA was chosen as the study site because there has been limited
research done here. No study has been done looking at the relationship between the
environment, the community, and the people who live there, specific to smaller
communities lodged between the larger cities, such as the city of Montclair. Therefore,
individual level data (data on individual people) needs to be examined. The city of
Montclair has been selected because it mirrors the ethnic demographics in San
Bernardino County; in addition, Montclair city is lodged between the two large cities of
Los Angeles and San Bernardino. This makes Montclair an ideal area to examine
individual level data on a population that has been left out of the research equation.

POTENTIAL RISKS AND DISCOMFORTS
The only foreseen risk include possible breech of confidentiality and privacy
which may result in embarrassment due to sensitivity of the topic. Breach of
confidentiality could be considered a minimum risk; thus the information we obtain from
your survey will remain strictly confidential. No information identifying you or your
child will be revealed to school personnel.

BENEFITS
Whether you or your child benefit directly from study participation is
unlikely; however, we hope the study will open doors to developing educational program
on obesity prevention in your community. This information can be used by further
investigating accessing healthy food issues in the Montclair community and push for
further environment and policy change.
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PARTICIPANTS’ RIGHTS
Participation in this research study is completely voluntary and there are no
consequences for not taking part. You and your child can choose whether or not to
participate in this study. If you and your child volunteer to be in the study, you may
withdraw at any time without any consequences. You may also refuse to answer any
questions you do not want to answer and still remain in the study.

CONFIDENTIALITY
Any identifiable information obtained in connection with this study will remain
strictly confidential. Identifiable information will be coded and only members of the
research team will have access to the data associated with this study. When the results of
the research are published or discussed in conferences, no identifiable information will be
used.

IMPARTIAL THIRD PARTY CONTACT
If you wish to contact an impartial third party not associated with this study
regarding any questions or concerns with this study, you may contact Dr. Cynthia Byrd,
for information and assistance. Dr. Byrd is the Assistant Superintendent for The Ontario
Montclair Unified School District. She is a respected and trusted leader in the community
and the school district. You may contact her at (909) 459-2500.
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INFORMED CONSENT STATEMENT FOR PARENT/GUARDIAN
I have read the consent form and have discussed study participation with my child, and
he/she has agreed to participate. I am giving my voluntary consent for my participation
and my child’s participation in this study. Signing this consent form does not waive my
rights nor does it release the investigators, institution or sponsors from their
responsibilities. If I have any questions or concerns about the research I can contact
Krystal Redman at kredman@llu.edu, (909) 720-7640, or the faculty advisor Dr. Patti
Herring at (909) 558-8729.
I have read the information provided above and I agree to participate in this study.
I agree for my child to take part in the study.
Initial Here
Print Full Name of Parent/Guardian

Signature of Parent/Guardian

Date

Print Full Name of Child

Grade
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Appendix G

LOMA LINDA
UNIVERSITY
School of Public Health

Padres / Tutores de consentimiento informado

LOS EFECTOS DE LOS FACTORS SOCIOECONOMICO, el CONSTRUIDOAMBIENTE Y AMBIENTE de ALIMENTO SOBRE la OBESIDAD ENLANINEZ

FINALIDAD Y PROCEDIMIENTOS
Usted y su hijo estan invitados a participar en un estudio realizado por Krystal
Redman, MHA, investigador estudiante de la Universidad de Loma Linda, Escuela de
Salud Publica. El proposito de este estudio es obtener una mejor comprension de la
conexion entre el medio ambiente, ingresos y el nivel de educacion relacionados con las
tasas de obesidad infantil en el centro urbano de Montclair. Este estudio es importante
porque muy pocas investigaciones se ban hecho con los ninos en el grado 1 ° a 5 en
Montclair. La razon que usted y su hijo se les pide que participen en este estudio se debe
a que su hijo esta en una de las clases mas bajas de grado en el Distrito Escolar de
Ontario-Montclair.

La participacion de su hijo me va a involucrar a la medicion de su altura y peso para
determinar su indice de masa corporal (IMC). Voy a hacer esto en la escuela de su hijo,
en la oficina de la enfermera y solo le tomara 5 minutos de su tiempo de clase. La
participacion de sus hijos en este estudio ayudara a identificar la conexion entre lo que
130

sus hijos hacen, que comen y la comunidad en la que viven. Si usted y su nino consienten
a participar, tambien se le pedira (el padre / tutor) completar una encuesta de 22
preguntas sobre su hijo, sobre usted y su familia. Tambien se le pedira que ayode a su
hijo a revisar el formulario de consentimiento que se les da, y ayudar a los que firman la
solicitud.
A cambio de su tiempo y participacion, usted recibira un bono de comida por un
valor de $ 5.00 y su hijo tambien recibira un juguete valorado en $ 2.00.
Montclair, CA fue elegido como el sitio de estudio porque no ha habido muchas
investigaciones hechas aqui. Ningun estudio ha sido realizado observando la relacion
entre el medio ambiente, la comunidad y las personas que viven alii, especificos para las
comunidades mas pequenas presentadas entre las ciudades mas grandes, como la ciudad
de Montclair. Por lo tanto, los datos a nivel individual necesita ser examinado. La ciudad
de Montclair ha sido seleccionada porque refleja la demografia etnica de San Bernardino,
ademas, la ciudad de Montclair se presenta entre las dos grandes ciudades de Los
Angeles y San Bernardino. Esto hace que Montclair se a una zona ideal para examinar los
datos a nivel individual en una poblacion que ha quedado fuera de la ecuacion de la
investigacion.

POSIBLES RIESGOS Y MOLESTIAS
El unico riesgo que se preve es posible violacion de la confidencialidad y la
privacidad que pueden causar vergiienza debido a la sensibilidad del tema. Violacion de
la confidencialidad podria ser considerado un riesgo minimo, por lo que la informacion
que obtenemos de la encuesta sera estrictamente confidencial. No hay informacion que lo
identifique a usted o su hijo se dara a conocer al personal de la escuela.

BENEFICIOS
Ya sea que usted o su hijo se benefician directamente de participar en el estudio
es poco probable, sin embargo, esperamos que el estudio abrira las puertas al desarrollo
de programas educativos sobre la prevencion de la obesidad en su comunidad. Esta
informacion puede ser utilizada por una mayor investigacion el acceso a las cuestiones de
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alimentos saludables en la comunidad de Montclair y el empuje para el medio ambiente
mas alia y el cambio de politica.

DERECHOS DE LOS PARTICIPANTES
La participacion en este estudio de investigacion es completamente voluntaria y
no hay consecuencias por no tomar parte. Listed y su nino puede elegir si desea o no
participar en este estudio. Si usted y su hijo son voluntarios en el estudio, pueden retirarse
en cualquier momento sin ninguna consecuencia. Tambien puede negarse a contestar
cualquier pregunta que usted no quiere contestar y aun permanecer en el estudio.
CONFIDENCIALIDAD
Cualquier informacion de identificacion personal obtenida en relacion con este
estudio se mantendra estrictamente confidencial. La informacion identificable sera
codificada y solo los miembros del equipo de investigacion tendran acceso a los datos
asociados con este estudio. Cuando los resultados de la investigacion scan publicados o
discutidos en conferencias, no informacion de identificacion se utilizara.

CONTACTO IMPARCIAL DE TERCEROS
Si desea ponerse en contacto con un tercero imparcial que no se asocian con este
estudio en relacion con cualquier pregunta o preocupacion con este estudio, puede
comunicarse con la Dra. Cynthia Byrd, de informacion y asistencia. El Dr. Byrd es el
Asistente del Superintendente para el Ontario Montclair Unified School District. Ella es
una lider respetada y confiable en la comunidad y el distrito escolar. Usted puede
comunicarse con ella al (909) 459-2500.

DECLARACION DE CONSENTIMIENTO INFORMADO PARA LOS PADRES /
TUTORES
Fie leido el formulario de consentimiento y la participacion en el estudio hasido
discutido con mi hijo, y el / ella ha accedido a participar. Yo estoy dando mi
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consentimiento voluntario para mi participacion y la participacion de mi hijo en este
estudio. La firma de este formulario de consentimiento no renuncia a mis derechos y no
libera a los investigadores, instituciones o patrocinadores de sus responsabilidades. Si
tengo algima pregunta o inquietud acerca de la investigacion puedo ponerme en contacto
con Krystal Redman en kredman@llu.edu, (909) 720-7640, o asesor de la facultad Dr.
Patti Herring al (909) 558-8729.

He leido la informacion dada arriba y estoy de acuerdo en participar en este
investigacion.

Concuerdo por mi nino en participar en el estudio.
Iniciale Aqui

El Nombre y apellidos de Padre
La firma de Padre

Fecha

El Nombre y apellidos de Nino

Grado
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Appendix H

LOMA LINDA
UNIVERSITY
School of Public Health

The Effects of Socioeconomic, Built Environment, and Food Environment
Factors on Childhood Obesity
Child’s Assent (Grades 1st to 5th)

Are you interested in learning more about what you eat and do and how it
affects your health? Would you like to know what part your community
plays in your health? If your answer is “yes,” I would like you to help me in
my research project.

We're asking children like you if you are willing to do 2 things for our
research study.

1.

Your parents will help you answer some questions on a paper. The
questions are like, “how much do you run and play outside, and if you eat
fast foods like foods from McDonalds’s.”

2.

Will you allow me to measure your height and your weight?
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3.

Doing these 2 things may be a bother to you, but will not hurt. I do
not think the research will help you or your family in any way but I hope
to learn something that can help other kids and families in the future
about good ways to take care of themselves.

You do not have to do this. Even if you say yes to it now, you can change
your mind later. Just tell us you want to stop then, and you can. Even if
your parents say you can do this, you do not have to if you do not want to.
If you want to do this, write your full name and grade on the line.

Name
Grade

Please take this form back to school and give it to your teacher.
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Appendix I

LOMA LINDA
UNIVERSITY
School of Public Health

LOS EFECTOS DE LOS FACTORS SOCIOECONOMICO, el CONSTRUIDOAMBIENTE Y AMBIENTE de ALIMENTO SOBRE la OBESIDAD ENLANINEZ

Asentimento del Nino (grades primero hasta quinto)
^Esta usted interesado en aprender mas sobre lo que come y hacer y como
afecta a su salud? ^Quiere saber que parte juega en su salud comunidad? Si
su respuesta es "si”, me gustaria que me ayudes en mi proyecto de
investigacion.
Le estamos pidiendo a los ninos como tu si usted esta dispuesto a hacer 2
cosas para nuestro estudio de investigacion.
1. Sus padres le ayudaran a responder algunas preguntas en un papel. Las
preguntas son como, '^cuanto correr y juega al aire libre, y si usted come
alimentos de preparacion rapida, como los alimentos de McDonalds.”
2. ^Me permite medir su altura y su peso?
Hacer estas 2 cosas puede ser una molestia para usted, pero no le hard dano.
No creo que la investigacion ayudara a usted y a su familia de alguna
manera, pero espero aprender algo que pueda ayudar a otros ninos y familias
en el future sobre una buena manera de cuidar de si mismos.
Usted no tiene que hacer esto. Incluso si usted dice que si ahora, puede
cambiar de opinion mas tarde. Solo tienes que decimos que quieren dejar de
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hacerlo entonces, y se puede. Incluso si sus padres dicen que usted puede
hacer esto, usted no tiene que hacerlo si no quiere.

Usted no tiene que hacer esto. Incluso si usted dice que si ahora, puede
cambiar de opinion mas tarde. Solo tienes que decimos que quiere dejar de
hacerlo entonces, y se puede. Incluso si sus padres dicen que usted puede
hacer esto, usted no tiene que hacerlo si no quiere.

Si desea hacer esto, escriba su nombre completo y el grade en la linea.

Nombre

Grado

Por favor, devuelva este formulario a su maestro.
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Appendix J

What Your Neighborhood,
Income and Education Has to do with
Your Child’s Health
We want you to participate in a research study looking at how neighborhood
characteristics, family income and education, and access to healthy food
choices
may affect your child’s weight.
Who:
You must be a parent or guardian of a child that attends an Elementary
School in Montclair, Ca, and willing to complete a short survey. No name or
personal identifiable information is necessary.

Where/When:
The forms will be sent home with your child and given at PTA meetings.
Dates to be announced.
By: Krystal Redman, MHA
Doctor of Public Health student
Loma Linda University
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Appendix K

Lo que Su Vecindario, los Ingresos, y la
Educacion Tiene que ver con la Salud de
Su Nino
Deseamos que tome parte en un estudio de investigacion que mira como
caracteristicas de vecindario, los ingresos y la educacion familiares, y el
acceso a elecciones sanas de alimento puede afectar el peso de su nino.
Quien:
listed debe ser un padre o tutor de un nino que asiste a una escuela primaria
en Montclair, CA, y dispuestos a completar una breve encuesta. Ningun
nombre o informacion de identificacion personal es necesaria.

Donde/cuando:
En el consuelo de su casa. Las formas seran enviadas a casa con su nino y
dadas en reuniones de PTA. Las fechas seran anunciadas.

Por:
Krystal Redman, MHA
Studiante de doctorado de Salud Publica
Loma Linda University, School of Public Health
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Appendix L

What Your Neighborhood,
Parents Income, and
Education have to do with
Your Health
We want you to participate in a research study looking at how your neighborhood,
family income and education, and access to healthy food choices
may affect your weight.

Who:
You must be a student that attends an Elementary School in Montclair, Ca,
between 1st and 5th grade, and willing to be weighed on a scale. No name or
personal identifiable information is necessary.
Where/When:
At your school, during your lunch time.
Dates to be announced.

By: Krystal Redman
Doctor of Public Health student
Loma Linda University

Appendix M

Lo que Su Vecindario, Cria
los Ingresos, y la Educacion
Tiene que ver con Su Salud
Deseamos que tome parte en un estudio de investigacion que mira como su
vecindario, los ingresos y la educacion familiares, y el acceso a elecciones
sanas de alimento puede afectar su peso.
Quien:
listed debe ser un estudiante que asiste a una escuela primaria en Montclair,
CA, entre primer y grado quinto, y dispuesto a ser pesado en una escala.
Ningun nombre ni la informacion identificable personal son necesarios.
Donde/cuando:
En su escuela, durante su tiempo de la comida. Las fechas para ser
anunciadas.
For:
Krystal Redman, MHA
Studiante de doctorado de Salud Publica
Loma Linda University, School of Public Health
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